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Chapter 1 
Introduction 


The 400 Series Professional Work Station is a PC- 
based testing system that incorporates specially 
designed “smart modules” and custom software 
to aid in the service and repair of motor vehicles. 


The 400 Series software is very intelligent. It 
automatically checks a customer test record for 
option information, including the Flow Charts and 
On-Board Computer options, and enables these 
modules in preparation for testing the vehicle. 


Accurate performance and time-saving features 
make the 400 Series Professional Work Station 
a leader in its class. 
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Safety Precautions 


Personal Safety 


Read all service procedures and precautions, 
installation instructions and equipment operating 
manuals thoroughly. Failure to observe these 
precautions, or the improper use of equipment, 
could result in property damage, serious injury 
or death. Never allow improperly trained person- 
nel to perform these procedures or operate 
equipment. 


e To prevent electrical shock, avoid wet floors 
when plugging the analyzer into an electrical 
outlet. 


e DO NOT install fuses of a higher ampere rat- 
ing than specified. 


e Read the operating instructions before at- 
tempting to operate the analyzer. Keep this 
manual with the analyzer at all times. 


Ventilation 


Provide ventilation through an exhaust gas removal 
system, ventilation fans or large doors. inhalation 
of carbon monoxide gas, which is odorless and 
colorless, can cause serious illness, injury or death. 


Fuel Systems 


e Wear Safety Goggles! 


* Keep lighted cigarettes, sparks, flames or 
other ignition sources away from fuel systems 
at all times. 


e Minimize skin contact with any vehicle fuel. 
Do not swallow fuel. 


* Make sure there is an ABC-type fire ex- 
tinguisher nearby at all times. Know how to 
operate and maintain ABC-type fire extin- 
guishers. 


+ NEVER pour gasoline down the carburetor 
to start the engine. 


+ To reduce the risk of fire and personal injury, 
release fuel system pressure before servic- 
ing any fuel system components. 


* When testing fuel injection systems, wrap any 
fuel rail taps with a towel to control any leakage. 


* When bleeding fuel injection systems, care- 
fully pour the excess fuel into a container de- 
signed for gasoline storage and transportation. 
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Batteries 


Automotive batteries contain sulfuric acid and 
produce explosive gases. To avoid battery ex- 
plosion and serious injury or death, follow these 
important safety precautions whenever servicing 
batteries or performing tune-up procedures: 


+ Wear Safety Goggles! 


+ Keep lighted cigarettes, sparks, flames or 
other ignition sources away from battery at 
all times. 


* DO NOT lay tools or equipment on battery. 
Accidentally grounding the “hot” battery ter- 
minal can cause shock, bums, and damage 
to wiring, battery, tools or tester. 


e DO NOT wear jewelry, rings, watches or 
metal belt buckles when working on or 
around batteries. 


* Cover battery vents with damp cloth to sup- 
press explosive gases before load testing or 
charging. 


+ NEVER lean over battery during testing or 
charging. 


e When connecting battery test leads, avoid 
sparks which could cause the battery to ex- 
plode. 


e Avoid spilling or splashing electrolyte on skin, 
eyes or clothing. Electrolyte contains sulfu- 
ric acid, is poisonous and causes severe 
burns. 


Be sure work area is well ventilated and has 
access to water should flushing be required. 


Personal Safety 


Protect Face, Hands and Feet From Burns 
and Other Injury: 
+ NEVER smoke or light a match when work- 
ing on a vehicle. Gasoline vapor and battery 
gases are highly flammable and explosive. 


Make sure all electrical connections are tight. 
An improperly grounded condenser can 
cause engine backfire. NEVER look directly 
into the carburetor throat while the engine is 
cranking or running, since backfire can cause 
severe burns and injury. 


NEVER remove radiator pressure cap when 
system is under pressure or before the en- 
gine has cooled. Steam or hot coolant can 
cause bums if cap is removed before pres- 
sure is allowed to escape or while engine is 
hot. 


Avoid contact with hot surfaces such as spark 
plugs, exhaust manifolds and pipes, mufflers, 
catalytic converter, resonator, radiator and 
hoses, etc. 


When engine is running, DO NOT touch 
spark plug ignition cable wires, ignition coil 
or distributor cap. 


Tum off ignition key before installing, work- 
ing on or adjusting contact sets, condensers, 
or other ignition parts. 


Use safety lights carefully. Route the cord 
safely outside or above engine compartment. 


Use proper tools and extensions carefully to 
avoid cuts and bruises on sharp engine parts 
when installing spark plugs into hard-to-get- 
at cylinders. 
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+ Wear safety goggles to protect eyes from 
gasoline, dust and dirt flying off moving en- 
gine parts. 


+ When working under the hood, make sure fan 
blades, belts, pulleys, etc. are in good con- 
dition. Any fan blade can break, especially 
when it has been bent. 


+ Keep out of a direct line with fan blades, es- 
pecially when testing timing advance with a 
timing light. 


+ Keep hands, hair and clothes clear from any 
moving parts, including throttle and transmis- 
sion linkages. 


+ NEVER wear neckties, loose clothing, wrist 
watches, rings or other jewelry when work- 
ing on a vehicle. They could catch on mov- 
ing parts or cause an electrical short circuit 
resulting in severe electrical shock and bums. 


+ Remove tools from vehicle before starting 
engine. Tools can fall into moving compo- 
nents and be propelled into the air, which 
could result in property damage or injury. 


+ Avoid bringing hook-up leads over engine 
fan, pump and belt areas. Whenever pos- 
sible, route leads outside of the engine com- 
partment. 


+ Electric fans are activated by a coolant tem- 
perature sensing switch. Disconnect a fan 
lead whenever working on a hot engine with 
an electric fan because the fan can start 
when the engine is “OFF.” 


starting the vehicle to avoid overheating 


a WN Be sure to reconnect the fan lead before 


and damaging the engine! 


Chapter 1 - Introduction 


e Exercise caution when working in the engine 
compartment while the ignition key is turned 
ON; electrical shock and/or engine start haz- 
ards are present. 


+ Avoid entanglement with fan blades, belts 
and pulleys when working around moving en- 
gine parts. Do not wear ties, loose clothing 
or dangling jewelry. When conducting engine 
running tests ventilate the area by using the 
building exhaust gas removal system, or by 
opening garage doors. 


Make Sure the Vehicle Cannot Move During 
Testing and Tune-Up! 

Before testing vehicles, place the automatic 

transmission shift lever in the PARK position, 

or place manual transmission in NEUTRAL. 


e Securely set the parking or emergency brake 
on test vehicles. If there is any possibility the 
vehicle will roll, block the wheels. 


* Some vehicles have an automatic release on 
the parking brake when the vehicle is put in 
gear. Disconnect and plug automatic release 
vacuum hose before performing any tests 
while vehicle is in DRIVE. If there is any pos- 
sibility that the vehicle might move, block the 
wheels. 


e Make sure motor mounts are in good condi- 
tion. Broken motor mounts can cause an en- 
gine to jump into gear, or the throttle to stick 
when the engine is accelerated. 


Take the vehicle out of gear after setting the 
carburetor. DO NOT rev the engine when the 
transmission is in “DRIVE.” 
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About the Manual... 


Figure 1-1 details page features that allow the reader to quickly find and easily understand informa- 


tion. 


Chapter Heading - Aliows the 
reader to locate main section head- 
ings while “thumbing through” the 
manual. 


O Topic Headings - Identifies 
major topics within the chapter. 


Q Topic Sub-Headings - Calls 
attention to important concepts. 


Illustrations - Explain im- 
portant ideas or procedures. 


@ Important Reader Messages: 


When this symbol! ap- 
pears, the potential exists 
for serious injury and/or 
damage to the analyzer. 
READ AND FOLLOW 
THE INSTRUCTIONS IN 
THIS TYPE OF NOTE 
CAREFULLY! 


Information in this type of 
note is extremely impor- 
tant and may affect ana- 
lyzer operation and test 
result quality. READ 
THESE NOTES CARE- 
FULLY! 


Notes contain helpful hints 
and tips to make operating 


the analyzer easier. 


‘Colored data fee indicate test resus as follows: 
Green ~ good, within specication 
Red ~ bad, above or below specification 
Yellow ~ marginal 
White — the analyzer does not diagnose 
the data. 


Press: 
{F2} -Display diagnostic messages relat- 
ing to this series of tests. 


[F10] =to retum to the main manu: 

[F32] —to print tho test results. For com- 
plete detalls relerto “Print Test Ra- 
pons” in Chapter 1. 


(3] Reviewing Previous Test Results 


When you rotum to the 
pleting a Quick Comp 
Key" wil appear on the 
view the results ofthe 
and print outa copy, oF 


pear, and yoe'Ean than press [F4] to review andl 
or print out a copy of the Quick Comprehensive 
tost results. The analyzer will print the data that 
tha test was completed on the top of the tost re- 
sult page. 


you rative a Quick Comprehensive test rom 
disk and then run another ‘est ot any type, the 
Quick Comprahansiverasuts wil be deleted from 
‘analyzot memory. This prevents the analyzer 
trom using out-of-date data for diagnosis. 


Chapter 2 - Diagnostic. Tools 
(2) Symptom Analysis 


Atter reviewing the last results sereen, prass: and 


‘Symptom Analysis is a computerized guide to 
troubleshooting that wi help you determine the 
ssouroa of vehicie malfunctions and suggest pos- 
Siblo remedies, 


A number of symploms may be salegted, fang 
ing from stalling problems to the apišäpgando of 


BE If you have not selected a vehicle yet, you 
i wikt ba prompted to select the type of ful 
system and whether or not the vehicle 
has an O, sensor (see Figure 2-6}. Type 

the number(s) of your selection(s), then 
pross [P2] to continu. 
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Conventions and Definitions 


This manual uses the following written conven- 
tions, procedures and definitions: 


Enter a Number, Letter or Command 
Text that instructs the user to enter a number, 
letter or command, appears in brackets. 


Example: “Select {1] from the Main Menu and 
press [ENTER].” This instruction is to press the 
number “1” key on the keyboard followed by the 
“Enter” key on the keyboard. 


Cursor 

The cursor is the point of action on the display 
screen. It is represented by a lighted dot or a re- 
verse video bar that is moved around on the dis- 
play screen by using the Arrow or Tab Keys on 
the keyboard. 


[F10] “Previous Menu Key” 

The [F10] “Previous Menu Key” returns the user 
to the menu screen that came directly before the 
current screen shown on the display. 
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Major Components r 


Hard Drive and 
1.44 Mb Floppy Drive 


Enhanced 101-Key 


Calibration Gas 
Storage Area 


Swivel Casters 
with Brakes 


Figure 1-2 
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Test Leads and Accessories 


Figure 1-3 

A — Coil Pos. (Yellow) and Coil Neg. (Blue) Leads | — VacuunvPressure Transducer Bleed Adapter 
B — Amp Probe J — Fuel Rail Adapter-to connect bleed adapter 
C — Low Current Probe and vacuum/pressure transducer to fuel rail 
D — Green #1 Lead K ~ Exhaust Gas Analyzer Lead 
E - Conventional Secondary Lead with Stan- L — Multi-Meter Lead 

dard, HE! and Universal HT Adapters M — Multi-Scope Lead 
F — Temperature Lead N — System Ground Lead 
G — Timing Light O -— Battery Load Leads 
H ~ Vacuum/Pressure Transducer P — DIS Secondary Leads 
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Optional Ignition Adapters 


The 43-243 Adapter Kit includes the following 
standard primary ignition adapters for many do- 
mestic and import vehicles: 


e Ford and GM electronic ignitions (including 
HEI) 

. GM External Coil 

e Ford E-Core, Thick Film ignition (TFI) sys- 
tems 

e GM Micropak Coil 

Acura and Honda with Hitachi ignition system 

e Toyota, Suzuki, Subaru, Isuzu, Mitsubishi 
and GM imports with Nippondenso ignition 
system 

e Nissan with Hitachi ignition system 

e AMC, Renault, Peugeot, and Jeep with 
Renix/Ducellier ignition system 


Optional Accessories 


* 43-285 CD ROM Kit 

e Mitchell\Expertec CD software 
e 43-289 Diagnostic Flowcharts 
* 43-258 Phone Modem Kit 


Contact an authorized representative for. more 
details on adapter and accessory availability. 


Specifications and Ranges 


Dimensions 
* Height: 61" Width: 39” 
* Net Weight: 575 Ibs. 
e Boom Height: 80" 
* Boom Length: 54" 


Depth: 32” 


Host Software 
* MS DOS 
e Host Program 


Exhaust Analyzer 

e Barometric Pressure Compensated 

e Automatic Calibration 

* 25 ft. Sample Hose 

Flexible Stainless Steel Probe 

ə Disposable sample filters 

* Meets BAR-90 Accuracy 

e Charcoal filter equipped for zero air ` 

. Response Time: Less than 15 seconds to £ 
95% final reading 

* Warm-up Time: Less than 15 minutes to 
stable operation 

e Meets or exceeds OIML CLASS | require- 
ments (220V) 

* Designed to meet or exceed AU II require- 
ments (220V) 


Memory Requirements 


For optimum performance, your analyzer re- 
quires 590K of available conventional memory. 
Avoid installing any memory-resident or other 
programs that decrease the amount of available 
conventional memory below 590K. 
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Engine Analyzer Measurements 


-10 to +10 DC Amps .01 Amp 
O am | oeoo || 
EO 12 yindes |S 
esse E 

| wet Ss 0 - 360 Degrees .1 Degree 
[vacuum | owsonn | smm 


” 1 0 to +- 50 VDC .1 Voit DC 
Multimeter Voltage 0 to 60 Volts AC RMS AVAC 
š 7 2 0 to 2 megohms ë 


Multi-Trace Lab Scope 0 to +/- 25.0 VDC .02 VDC 


Exhaust Analyzer 
Hydrocarbons O to 5000 PPM 
Carbon Monoxide Oto 10 % Vol 
Carbon Dioxide 0 to 20 % Vol 
Oxygen O to 20 % Vol 


1 Electrically isolated. >10 Megohm Impedance 
2 Electrically Isolated 


Figure 1-4 
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Remote Control Unit 


tilititi 1900000 


: 


Figure 1-5 


Use the remote to control the analyzer when you 
are seated in the car. All of the main keyboard 
functions are represented on the keypad. 


The backlit LCD display is easy to read in low- 
light conditions. In addition, the remote is 
equipped with a speaker to beep when perform- 
ing drain tests or continuity testing. 


Refer to “Engine Analyzer Configuration” 
in Chapter 5 for the proper procedure for 

adjusting contrast and brightness of the 

Remote Control Unit's display. 


Key Functions 

A - Function Keys — these keys match the 
F1 - F5 keys on the main keyboard. These 
keys perform a variety of functions during 
atest, and may change often. 

B - Arrow Keys — these keys match the Ar- 
row Keys on the main keyboard. Use the 
Arrow Keys to move the cursor, scroll up or 
down, etc. 

C - Prev Menu Key — this key is the same as 


the [F10] key on the keyboard. Press this ` 


key to display the previous screen that 
came directly before the current screen 
shown on the display. 

D - Help —this key accesses help information. 
E-Enter Key —selects the option highlighted 
on the screen, or use as the enter key. 

F - Numeric and Icon Keys —enter numbers 
and use the icon keys to enter decimal and 
signed (+/-) numbers. 

G - Alpha/Numeric — use this key to toggle 
the Alpha-key configuration “ON” and 
“OFF.” When the Alpha-key configuration 
is turned “ON,” you can use the keypad to 
enter the letters of the alphabet. 

H-Clear Key —press this key to clear the data 
in a highlighted fieid or to clear a graphic 
display and begin displaying new data. 

J - Memory Keys — use these keys to store 
and manipulate memory functions. 

K - Status —press this key to display the “Trig- 
ger Lead Status” screen. 

L - Paper Adv. — this key matches the “F11” 
key on the main keyboard. Press this key 
to form feed the paper from the printer. 

M - Screen Dump — print an exact copy of the 
display screen. 

N - Data print —print the test reports. Matches 
the “F12” key on the main keyboard. 

O - Kill — matches the “F8” key on the main 
keyboard. 
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Keyboard 


Figure 1-6 


[F1]}-[F5] -- These keys vary according to each 
test routine. Each variable function is 
named in the function key buttons across 
the bottom of each screen. 


[F6] (Help) ~ Press [F6] for a series of help 
messages that explain the inputs the ana- 
lyzer is expecting, as well as the informa- 
tion the analyzer is displaying. 


[F7] (Trigger Lead Status) — Displays the 
“Trigger Lead Status” screen. 


[F8] (Kill) — Disables the ignition primary to 
stop the engine if the primary BLUE Lead 
is connected to the Negative side of the 
ignition coil and the White Engine Ana- 
lyzer Ground Lead is connected to the 
Negative Battery terminal. 


[F9] (Clear) -In any information screen, : 
clears the data from the highlighted 
screen. From any test screen, clears the 
pattem display and begins displaying new 
data. 


[F10] (Previous Menu) — Aborts the test in 
progress and returns to the previous 
menu. 


[F11] (Form Feed) ~ Advances the paper in 
the report printer one full page. 


[F12] (Print Reports) — Prints the data and di- 
agnostic messages after any test has 
been run. From any menu screen, press 
[F 12] to display the “Print Reports” menu. 


[PrtSc} (Print Screen) — Prints a “screen 
dump” - an exact copy of what appears 
on the screen. 
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ke 
Computer Controls 
CHOE O~ 
QE 3 
eaa | A Q Power: D 
© aso. 
Hos 
£: 
Figure 1-7 
A -= Computer Power ON/OFF H — Reset Button — reboot the computer by 
B — Floppy Disk Eject Button pushing this button. 
C — Floppy Disk Drive In Use Light J - Key Lock — Use the keys provided to lock 
D — Power On Light the computer to prevent unauthorized 
E = Turbo Mode On Light people from tampering with the computer. 
F — Hard Disk In Use Light K ~ CD-ROM Eject button A 
G — Turbo Mode ON/OFF Button L — CD-ROM Access Door f 
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Printer Controls 


Cr FEED TOF/PARK FONT PITCH 


Figure 1-8 


These instructions apply to the Okidata 
keg! Microline 380 printer. 


Setting Top of Form (TOF) 
. Press “TOF/PARK” button. 

. The paper will retract. 

. Open the bail lever. 

. The paper will feed through and stop. 

. Close the bail lever. The paper will retract, 
and TOF is now set. 


OPRONn= 


Front Panel Controls 

There are five buttons on the control panel (re- 
fer to Figure 1-8). The functions represented by 
the labels at the top of each button are engaged 
when the printer is in “Print Mode.” The functions 
represented by the labels at the bottom of each 
button are engaged when the printer is in “Menu 
Select Mode.” In “Menu Select Mode” the oper- 
ator can change the printer's default settings. 


Print Mode 

When the printer is turned “ON” it defaults to 
“Print Mode,” ready to receive data or commands 
from the analyzer. 


Lights 
Power Light — This light indicates that the 
printer is tumed on. 


Select Light ~ When this light is “ON,” the 
printer is selected and ready to receive 
data from the computer. When the light is 
“OFF,” the printer is deselected and can’t 
receive data. When the light is flashing, 
the printer is out of paper or an error (such 
as a paper jam) has occurred. 


Font Lights ~ These lights indicate which font 
is engaged. When all font lights are 
“OFF,” the printer is in the “Utility Print 
Mode.” 


Pitch Lights — These lights indicate which 
pitch is engaged. 
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Control Buttons 


Select Button — Push this button to selector Font Button — Push this button (printer se- 


deselect the printer (“SELECT” light is “ON” 
or “OFF’). 


To reset the printer to factory default settings, 
hold down the “SELECT” button and the 
“FEED” button while turning on the printer. 
(See Appendix B in the printer manual! for 
more information on the menu factory set- 
tings.) 


Hold down the “SELECT” button and the 
“TOF/PARK” button while turning on the 
printer, to place the printer in the hex dump 
mode. Refer to the printer manual for more 
information. 


Feed Button — Push and release this button to 
advance the paper one line. Push the button 
and hold it for approximately one second, to 
advance the paper to the first print line of the 
next page. 


Hold down this button while turning on the 
printer, to engage the “Self Test Mode.” Re- 
fer to the printer manual for more information. 


TOF/PARK Button — When the printer is se- 
lected, push this button to park continuous- 
form paper. The paper will retract from the 
front of the printer so the operator can use 
single sheets without completely removing 
the continuous forms. Refer to the printer 
manual for more information. 


When the printer is deselected, push this 
button to set the position of the first print line 
on the page (“top of form”). 


Hold down the “TOF/PARK” button while 
turning on the printer, to engage the Rolling 
ASCII test. 


lected or deselected) to select the font to use. 
Refer to the printer manual for more informa- 
tion. 


The “FONT” lights to the right of the “FONT” 
button indicate which font is engaged. If only 
one fight is glowing, then the font associated 
with it is engaged (Courier, Roman, or Pres- 
tige). If two lights are glowing, then the font 
between them is engaged (Swiss, Orator, or 
Gothic). 


When the printer is placed in the Utility 
A print mode, all of the “FONT” lights stop 


glowing. 


when the system is set up. For best op- 
eration of the analyzer software, the 
printer should be left in this mode. 


[7] The printer is set to the Utility print mode 


Push the “FONT” button while turning on the 
printer to enter the “Menu Select Mode.” 


Pitch Button — Push this button (printer se- 


lected or deselected) to select the pitch (char- 
acter width). Refer to the printer manual. 


The “PITCH” lights to the right of the “PITCH” 
button indicate which pitch is engaged. If only 
one light is glowing, then the pitch associated 
with that light is engaged (10, 15, or 20 cpi). 
If two lights are glowing, then the pitch be- 
tween them is engaged (12, 17, or PS). 
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Menu Select Mode 

Use this mode to create custom defaults for the 
printer. When the printer is in the Menu Select 
Mode, the function of the control panel buttons 
corresponds to the label below them: “EXIT,” 
“GROUP,” “ITEM,” “SET,” and “PRINT.” 


For a listing of all the menu selections, refer to 
the printer manual. 


The operator can override features set 

W on the menu using either the front panel 
or commands sent from the computer. 
However, when the printer is turned 
“OFF,” features set by those methods 
will be cancelled. Features set on the 
menu will stay in effect, even when the 
printer is unplugged. 


Enter the “Menu Select Mode’ either directly from 
the “Print Mode’ or from the power off state. 


Enter the “Menu Select Mode” 
from the “Print Mode:” 
1. Make sure the printer has ribbon and paper. 


2. Press the “FONT” and “PITCH” buttons simul- 
taneously. The “SELECT” light will go off and 
“Menu Mode’ will print. Make menu changes 
by using the control panel. 


3. To retum to the “Print Mode,” press the “EXIT” 
button. The “SELECT? indicator will light. 


Enter the Menu Select Mode 
from the “Power Off” State: 
1. Make sure the printer has ribbon and paper, 
and that it is tumed “OFF.” 


2. Hold down the “FONT” button while tuming 
the printer “ON.” The “POWER” light will 
come on (“SELECT light remains “OFF”) and 
“Menu Mode” will print. Make menu changes 
by using the control panel. 


3. To switch to the “Print Mode,” press the 
“EXIT” button. The “SELECT” indicator will 
light. 


Control Button Functions in 
Menu Select Mode 
Group Button — Push this button to move to 
the next Group in the menu. 


Item Button — Push this button to move to the 

next item within the Group. 
. gs 

Set Button — Push this button to move to the- 
next setting within the Item. Once a set-:. 
ting is changed, it will be stored in ther ; 
printer's permanent memory, even if the 
printer is tumed “OFF,” until the operator 
presses “SET” with that Group and Item 
selected. 


Print Button — Press this button at any time 
while in “Menu Select Mode’ to print a list- 
ing of all the current menu settings. Print 
out the menu whenever It is changed for 
reference. 


Exit Button — Push this button to exit the 
“Menu Select Mode” and retum the printer 
to the “Print Mode.” 


For detailed information on changing printer set- 
tings, refer to the printer manual. 
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Diagnostic 


Vehicle 


Urilities 


Expansion 
Tools prions 


f Diagnostic Toots if 


J 


Specs 


A- The Main Menu Bar - (see Figure 1-9) 


positioned across the top of the screen, 
contains four pop-down submenus: 


Diagnostic Tools — These routines as- 
sist in troubleshooting and allow you 
to test various vehicle systems and 
use customized test sequences. 


Service Tools — Provides a menu of pre- 
programmed diagnostic screens as 
well as “live” meter screens to allow 
you to get an overall view of system 
performance. 


Expansion Options — Provides a menu 
for selection of powerful optional toals 
such as Flowcharts, On-Board Com- 
puter, etc. This menu also provides a 
function to allow the operator to add 
new options from other sources to the 
analyzer. 


Chapter 1 - Introduction 


Utilities - Allows the operator to set up 
report headers, to calibrate the test 
leads, change time and date settings, 
and more. 


B - Menus —Menus list the functions available 


to the operator. Some menu items point 
to sub-menus of secondary test routines. 


Menu Highlight - Move this highlight ei- 
ther by using the Up or Down Arrow Keys 
or by typing in the menu item number. 
Press [ENTER] to start the test or access 
the submenu. 


Customer Last Name ~ This appears on 
screen to indicate that customer informa- 
tion has been entered. 


Specification — Indicates that specifica- 
tions for the make, model and year have 
been entered into analyzer memory. This 
spec can be changed or edited. 


DIS Icon - Indicates that the analyzer is 
configured for DIS testing. 


Function Keys -Press the “F” key indicated 
to access the function listed in the box. 


The "F" keys shown on the Main Menu 
pictured in Figure 1-9 appear when no 
customer is loaded. If a customer is 
loaded, the "F" keys will be as follows: 


Fi - No Customer 

F2 - Edit Customer 
F3 y o- Customer List 
PS -# Direct Access 
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Meter and “Live” Screen Components 


Figure 1-10 


Figure 1-10 shows a typical meter and data 
screen. Most screens will have these common 
components: 


A- 


Analog Meters — Meters are auto rang- 
ing {sliding scales) for maximum flexibil- 
ity. Meters feature a trace function to 
show trends and also a zero-center func- 
tion. 


Trigger Lead Status icon — If this icon 
flashes, press [F7] to display the “Trigger 
Lead Status” screen (refer to Figure 1-11). 
This screen indicates which leads are not 
functioning correctly. 
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Previous Menu icon — Whenever this 
icon appears, press [F10] to retum to the 
previous menu. If you are running a user 
test, press [F10] to start the next test in 
the series. 


Digital Meters — These areas of the 
screen display all of the meters or optional 
functions that are available, and/or dis- 
play the current data readings. Gray op- 
tions are not available, either because the 
meter or function is currently in use, or 
because it does not apply to the particu- 
lar system being tested. Meters which are 
labeled with a number can be displayed 
in the analog meter boxes. Type the num- 
ber of the meter and it will be displayed . 
in the active analog meter box. -` Pi 


Message Center — This box displays test 
instructions, prompts and informational, - 
messages to explain what the analyzer is 
doing while it is calculating test results, 
etc. 


Function Keys — Each box lists the “F” 
key that will activate a particular function. 
Usually, pressing [F2} will continue the 
program along to the next step in a test 
or will exit the test and retum to the En- 
gine Analyzer Main Menu. 


Arrows (refer to “Icon Index”) — When arrow 
icons appear on the screen, press the Up, Down, 
Left or Right Arrow Key on the keyboard to ex- 
pand or shrink the display scales. This function 
is available in ignition pattern screens. 
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Trigger Lead 
Screen Components 


This screen allows you to verify that the analyzer 
is receiving proper signals from the analyzer 
leads. Press [F7] from any screen showing the 
“Lead Status Icon.” If the icon is flashing, there 
is a problem with the trigger leads. 


4. Connect the leads to the test vehicle. 


2. Press [F7]. The “Leads Status” screen ap- 
pears (see Figure 1-11). 


DIS LEAG STATUS 


~ Change 
1 Trigger 


Figure 1-11 

Press: 

[F1] - to change the trigger, 

[F2]  — to return to the previous screen; 

[F3]  — (Kill On/Off - not available for DIS 
systems) to kill the engine, if the 
blue Coil Negative lead is con- 
nected to the negative coil termi- 
nal and the white System Ground 
lead is connected to the negative 
battery terminal; 

[F4]  - to zero out amp probe; 

[F5] | — to zero out vacuum sensor. 


3. Start the test vehicle and look at the screen. 
Correct any problems that are indicated and 
press [F10] to return to the previous menu. 


ChangingTrigger 

Press [F1]. A menu of trigger choices appears 
(see Figure 1-12). Use the Up or Down Arrow 
Keys to choose the trigger that you want to use. 


For Conventional Systems: 
Primary/Secondary Trigger - Primary or 
secondary trigger, whichever is available. 


Primary Only - Uses the primary trigger only. 


For DIS Vehicles: 
Secondary Trigger - Normal - Uses the 
secondary trigger (default). 


Secondary Trigger - Special - This trigger 
is adjusted to compensate for higher trigger 
voltages caused by open plugs or other prob- 
lems. Use this trigger to obtain a steady sig- 
nal only when other triggers will not work. 


Primary Trigger - Uses the Low Current 
Amp Probe clamped around the primary “B+” 
feed wire of the ignition module. 


DIS LEAD STATUS 


Figure 1-12 
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Icon Index 


Main Icons 


Trigger Lead Status (press 
[F7] to display) 


9 DIS Specs Loaded (menu 


screens only) 
(© Display Previous Menu 
(press [F10]) 


Arrow Keys (scroll up/ 
down, change meter 
scales) 


General Engine Data Icons 


RPM 

Timing 

Vacuum 

Dwell 

sœ Timing Light (Timing Light 
is Active) 

Pressure _ 

Magnetic / Stut 


Battery System Icons 
@) Rated CCA Units 
Open Volts 

@ Load Volts 
Recovery Volts 
Available CCA 


Primary ignition icons 
Battery Voltage 
@ Positive Coil Volts 
Negative Coil Volts 
(©) Average Dwell 

(Œ) Dwell Variation 
(i) Dwell On Variation 
Dwell Off Variation 


Secondary Ignition icons 
4) Cylinder Number 
Average KV 

@ Deta kv 

& Bum Time 

Bum KV 

Slope KV 

Coil Oscillations 
Snap KV 

Circuit Gap 


Gas Analysis Icons 
(80) Hydrocarbons 

Carbon Dioxide 

Carbon Monoxide 

Oxygen 

Corrected Carbon Monoxide 
Lambda 


Multimeter Screen icons 
Bare 
@ Ohms F i 
© Zero Center Meter: 
AC Voltage yoi 
(W DC Voltage 

Continuity 

Timer 


(E) Pressure/Vacuum 
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Use and Care 


Special Computer Precautions 

A computer is a delicate piece of equipment. The 
following is a list of “Do's and Don'ts” for work- 
ing with a computer: 


* ALWAYS protect the power supply. 


- Make sure the analyzer is properly: 


grounded. 
- Use a high-quality power filter/surge pro- 
tector. 


e ALWAYS protect the analyzer from water, 
dust, and direct sunlight whenever possible. 
DO NOT block the ventilation fans - comput- 
ers can overheat quickly. 


+ NEVER move the analyzer when either disk 
drive is operating. In order to read and write 
huge amounts of data, the magnetic disk in- 
side a drive must spin very rapidly. If the ana- 
lyzer is moved suddenly or bumped while a 
disk is spinning, the drive and/or data may be 
damaged. 


e NEVER place sources of magnetic or elec- 
trical interference near the computer. These 
sources include: 

- Magnets (many automotive parts gener- 
ate a magnetic field) 

- Radios 

- Other electrical appliances 


* NEVER place food or beverages on the ana- 
lyzer. Carbonated sodas are excellent con- 
ductors of electricity and an accidental spill 
could easily short out critical components in- 
side the computer. 


+ NEVER shut off power or unplug the analyzer 
while a disk drive is operating. Return to the 
main menu and wait until the disk drive has 
stopped operating before interrupting power. 


1. The Engine Analyzer must be plugged into a 
120V, 60HZ, properly grounded outlet. DO 
NOT cut off the grounding prong of the AC 
power cord. DO NOT use a ground adapter. 
lf an extension cord is needed, use a 3-wire 
type with the grounding circuit in good con- 
dition. 


it is strongly recommended that a dedi- 
cated electrical outlet circuit be installed 
by an authorized electrical contractor, for 
use with the analyzer. This circuit should 
_ be connected to its own circuit breaker 
and should not share that circuit breaker 
with any other outlets in the building. 


2. Do not operate the analyzer in direct sunlight 
for extended periods. : 


3. DO NOT expose the analyzer to rain or mois- 
ture, or operate it on a wet floor. 


4. Follow the maintenance schedule listed in the 
Maintenance section of this manual. 


5. Make sure that the battery power clamp con- 
nections are good. Check the clamps to make 
sure that they are clean and clean the bat- 
tery terminals if necessary. 


6. Do not drop the test leads. 
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Gas Analyzer Use and Care 

To prevent damage to the sampling system, do 
not use the analyzer while a vehicle is running 
on a dynamometer. For further information, con- 
tact your sales representative. 


1. Check the water trap and filter daily for ex- 
cessive build-up of dirt or water. 


2. Replace the sample system filter at least ev- 
ery other week. 


3. Store the gas analyzer exhaust probe off the 
floor to prevent damage and contamination. 


4. Remove exhaust probe from the tailpipe 
while carburetor or combustion chamber 
cleaners are being used in the engine. This 
is particularly important because of the highly 
corrosive nature of carburetor and combus- 
tion chamber cleaners. 


5. Do not drop the exhaust probe; this will break 
the probe and cause leaks. 


6. Do not disconnect the exhaust probe from the 
analyzer. 


7. Do not test diesel exhaust; this will contami- 
nate the sample system. 
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General Test Procedure 


The following general procedure describes how 
you complete a test with the 400 Series Analyzer. 
Each step in the procedure is explained in more 
detail in the following sections. 


1. Plug the analyzer in and tum it on. 
2. Enter the Customer Information. 
3. Enter the Vehicle Specifications: 
+ From a Menu screen; 
e From the Customer Information screen. 
4. Select the test to be performed. 
5. Access the “Help” screens by pressing [F6] 
for information on leads needed to run tests, 
as well as recommended procedures, safety 


notes, definitions and other relevant informa- 
tion. 


Once vehicle specifications are loaded, 
Task Switching is enabled allowing the 

operator to access vehicle pictures. See 

“Task Switching” for more information. 


6. Install leads on vehicle engine. 


7. Start the engine and allow the vehicle to 
warm up to normal operating temperature. 


8. Check the Lead Status Screen by pressing 
[F7] to make sure that the analyzer is receiv- 
ing good signals from all test leads. 

9, Follow the prompts to complete the test. 


10.Print out the customer or technical reports 
required. 


Task Switching 

The 400 Series Professional Work Station pro- 
vides Task Switching capability. Task Switching 
allows you to temporarily “leave” the WorkStation 
to retrieve data from another software module in- 
stalled in the 400 unit. There are two methods 
of Task Switching available: 


Expansion Options Menu 
This method allows you access to all modules 
installed on the 400. 


1. Exit the test you are performing and return 
to the Main Menu screen. 


2. Select Expansion Options. 


Most available modules will be acces- 

eal sible through the Expansion Options 
menu. But, some modules may have 
been installed via the Other Options 
Menu. If so, select Other Options Menu 
from the Expansion Options menu to ac- 
cess them. 


3. From the list of available software modules, 
select the desired option. 


Help 

This method allows you to use FlowCharts soft- 
ware or Mitchell-On-Demand (if Mitchell-On-De- 
mand and Vin-Pass are installed). It is accessible 
in most menus and tests. 


1. Press [F6] Help. 

2. Press [F3] Vehicle Information. 

3. Select the desired Vehicle Information option. 
When you leave FlowCharts and retum to the 


400, any test you were running resumes at the 
point it was suspended. 
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Step 1: Turn the Analyzer on 

After tuming the analyzer on, the title logo screen 
appears. Press any key to access the Main Menu 
screen. 


Step 2: Enter Customer information 
Customer information can be retrieved from the 
Customer List. The customer list contains data 
for up to ten (10) customers at one time. The in- 
formation is saved by the analyzer. This allows 
you to work on multiple jobs at the same time and 
recall the correct customer and specification in- 
formation for each job. 


if customer information has been en- 
tered, customer and vehicle data, along 
with diagnostic test data can be saved 
to diskette. See “Save Test Data to Disk” 


in Chapter 5 for the correct procedure. 


To enter the “Customer List” screen, press [F3} 
from any menu screen, (see Figure 1-13). 


Figure 1-13 


Press: 

[F1] ~ to retum to the Main Menu screen 
without making any changes. If 
customer information is held in 
analyzer memory, that information 
will be deleted, and the customer's 
last name will no longer appear at 
the bottom of the menu screen. 

[F2] - to enter a new customer. See “En- 
ter a New Customer.” 


The “F2” key will appear only if there are 
nine (9) or less customers on the list. 


[F5] — to delete a highlighted customer 
entry from the list. See “Deleting 
a Customer.” 


Select an Existing Customer 
1. Use the Arrow Keys to move the cursor to an 
existing customer in the customer list and 
press [ENTER]. 


2. The “Customer information” screen appears 
{see Figure 1-14). 


Figure 1-14 
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3. Use the Arrow or Tab Keys to move around the 
customer information screen. Update any data. 
Press: 

[F1] _ — to enter vehicle specs (for details, 
see “Enter Vehicle Specifications” 
or “Linking Vehicle Specifications 
to Customer Information” below); 

[F2]  — to enter a new customer; 

[F3]  — to return to the “Customer List” to 
choose a different customer entry; 

[F4] -to use the “Quick Spec" entry 

r method to enter the minimum ve- 
hicle specs necessary for testing. 
(see "Quick Spec Entry") 


Specification Message ; 

A specification message (see Figure 1-15) appears 
when a selected customer was last tested using a 
previous version of the 400 Series Analyzer Soft- 
ware. The system requests that the customer in- 
formation and vehicle specifications be re-entered 


into memory. 


vehicle 
Specs 


Figure 1-15 


Press any key to clear the message and then 
press [F1]. The vehicle specification must be 
completed in order to allow the software to prop- 
erly enable the expansion modules installed in 
the system. 


Enter a New Customer 
1. From the “Customer List” screen, press [F2] 
or move the cursor to a blank line in the cus- 
tomer list and press [ENTER]. The “Customer 
Information” screen appears. It is a similar 
screen to Figure 1-14, except with blank data 
fields. 


2. Type in the information for each data field on 
the screen. When finished, press [F10] to 
save information in memory. 


Deleting A Customer Entry 

When the Customer List contains (10) ten names 
and a new customer needs to be added, deter- 
mine an entry that can be deleted and follow the 
procedure below. 


1, Use the Up or Down Arrow Keys to highlight 
the entry to be deleted. 


2. Press [F5] to delete the customer from the list. 


3. The analyzer prompts you to press [F5] a sec- 
ond time to confirm that you want to delete 
the highlighted customer. 


4. Press [F10] to return to the previous menu 
screen. 


Replace a Customer with a 

New Entry in the Customer List 

1. Use the Arrow Keys to highlight a customer 
in the Customer List and press [ENTER]. 


2. The customer's information appears in the 
data fields. Press [F2], “New Customer.” 


3. The customer's information is erased. Input 
the new customer's information. 


4. Press [F10] to save the new customer infor- 
mation in memory. 
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Step 3: Enter Vehicle Specifications 

The analyzer contains a database of vehicle 
specifications. When you identify the manufac- 
turer, make and model of the vehicle to be tested, 
the analyzer loads that information into memory 
and sets up appropriate tests to fit the vehicle. 


Enter the Vehicle Specifications screen: 
e from a Menu screen; 
* from the Customer Information screen. 


Load the vehicle specifications into analyzer 
memory: 

e by Year/Make/Model; 

e by creating a set of specifications manually. 


Loading Vehicle Specifications by 

Year/Make/Model 

1. From any Menu screen, press [F1]to entera 
vehicle specifications selection screen (see 
Figure 1-16). Note that if a vehicle spec is al- 
teady loaded in memory, or when an exist- 
ing customer is selected, a full summary 
screen appears (see Figure 1-20). If the full 
summary screen appears, press [F3] “New 
Vehicle,” to enter new vehicle specifications. 


gional databases will be displayed (see 
Figure 1-17). Use the cursor keys to 
highlight the selection of your choice and 
press [ENTER]. You will be retumed to 
the vehicle specification screen (see Fig- 
ure 1-16). 


igi Press [F2] and a menu of available re- 


Figure 1-17 


2. Use the Up- or Down-Arrow Key to highlight 
the correct vehicle year and press [ENTER]. 


3. A list of vehicle manufacturers will now be dis- 
played (see Figure 1-18). Use the Arrow Keys 
to move through the list. Highlight the correct 
manufacturer and press [ENTER]. 


Shortcut: Press the first letter in the manu- 
facturer name. The cursor jumps to the first 
name in the list that begins with that letter. 
Press the letter again to scroll through all the 
names that begin with that letter. Press [EN- 
TER] when the correct manufacturer name 
is highlighted. 


400 Series Work Station Operator's Manual 1-27 


Chapter 1 - Introduction 


At this point, you may be prompted to 
make other selections, such as engine 
size, transmission type and so forth, 
buick | depending on the vehicle make/model 
Cheveaier | you have chosen. 


North Ameri 


1994 Audi 
$993 BMW 


5. When you have finished selecting vehicle 
specifications, the analyzer will display a re- 
sult screen summarizing the data just entered 
(see Figure 1-20). 


R] ta accept iten, 
VEHICLE 

r 

È Current Vehi 


Figure 1-18 


Mode! Year 


4. A list of vehicle modelis will now pop-up (see 
Figure 1-19). Use the Arrow Keys to move 
through the list. Highlight the correct model 
and press [ENTER]. 


Shortcut: Press the first letter in the model 
name. The cursor jumps to the first name in ae 
the list that begins with that letter. Press the : niu 
letter again to scroll through all the names 

that begin with that letter. Press [ENTER] Figure 1-20 
when the correct model name is highlighted. 


Press: 
[F3] - to input new vehicle specifications; 
[F5] - to edit the screen currently in ana- 
lyzer memory (see the “Editing 
eu ale Specifications” section for com- 
daihatsu t plete details). 


A H 8. Press [F10] to return to the previous menu 
pore AA screen. The vehicle specifications now ap- 
: pear above the “F-Keys.” 


Infiniti 


Use cursor keys, CENTER] to accept item. ar CF6) for helg 
Select i 
Database 


Figure 1-19 
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Editing Specifications 

There may be occasions when the specifications 
entered into the computer do not match the 
equipment or systems installed on the vehicle. 


To ensure correct results and appropriate diag- 
nostic messages, you can edit the specifications 
as needed to gain an exact match to the vehicle. 


From the Vehicle Specification summary screen, 
press [F5]. The first of several specification 
screens will appear (see Figure 1-21). 


Figure 1-21 


Use the Up and Down Arrow Keys to highlight 
the specification that needs to be changed. For 
specifications such as Manufacturer or Model 
Year, type over the old information. For specifi- 
cations, such as Engine Layout or Ignition Sys- 
tem Type, press [ENTER] and a dialog box will 
Pop up, providing you with a list of options. Use 
the up- or down-arrow keys to highlight your 
choice and press [ENTER]. 
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When you are satisfied with the changes, press: 
[F3]  — to select new vehicle specifica- 


tions; 
[F4] -= to display the previous specifica- 
tion screen; 
[F5] — to display the next specification 
screen; 
[F10] ~ to save specifications and exit. 
Linking Vehicle Specs 
to Customer Information 


if you have forgotten to enter vehicle specifica- 
tions for a customer, or if you need to change 
the vehicle specifications attached to any cus- 
tomer, link the Vehicle Specs to the Customer 
information as follows: 


1. From the “Customer Information” screen, 
press [F1] to enter the “Vehicle Specifica- 
tions” screen. Note that if a vehicle spec is 
already loaded in memory, a full summary 
screen appears. If the full summary screen 
appears, press [F3] “New Vehicle” to enter 
the “Vehicle Specifications Entry” screen. 


N 


Select the vehicle specifications as described 
previously in Loading Vehicle Specifications 
by Year/Make/Model. When specs are 
loaded, a result screen similar to Figure 1-20 
will appear. 


w 


. At the result screen, press [F10] to retum to 
the “Customer Information” screen again. 


a 


Press [F10] again to return to the Menu 
screen. The analyzer will save the informa- 
tion entered in the customer file. The menu 
screen will display the customer and specifi- 
cations above the “F” keys. 


400 Series Work Station Operator's Manual 1-29 


Chapter 1 - Introduction 


Quick Spec Entry 

Using the Quick Spec Entry method, enter the 
minimum vehicle specifications needed to test a 
vehicle. 


IMPORTANT: Quick Specs will not al- 
low you to run the Quick Comprehensive 
or Diagnostic Tests, or perform Task 
Switching. Only Service Tests are avail- 
able, and no diagnostic messages will be 


available for these tests. 


1. From the Menu Screen, press [F2], “Setup.” 


2. The “Vehicle Setup/Quick Spec Entry” screen Figure 1-23 
appears, (see Figure 1-22). 


When you select some of the specifica- 
tions, such as Ignition Type and Firing 
Order, you will be presented with a list 
of entries to choose from. Other specifi- 
cations, such as Number of Cylinders, 
will require you to enter a value. For 
example: To change the number of cyl- 
inders, press [2]. The “Cylinders” entry 
will be highlighted with a flashing cursor. 
Type the correct number of cylinders and 
press [ENTER]. 


There are other options at the Vehicle Setup/ 
Quick Spec Entry screen. Press: 


Figure 1-22 
[F1] - Access the “Vehicle Specs” to 
change the manufacturer or make 
3. Press the number key which matches the entry. When you have finished se- 
specification that must be changed. A list of lecting the vehicle specifications, 
options for that number appears (see Figure a Vehicle Specification Entry 
1-23). screen will be displayed (see Fig- 
ure 1-17). Press [F3] to enter new 
4. Use the Arrow Keys to highlight the correct vehicle specifications, [F5] to edit 
option and press [ENTER]. the existing specifications, or [F10] 


to return to the Main Menu; 
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[F2] ~ Proceed: return to the Main Menu; 
[F5] - Access the DIS setup screen (see 
Figure 1-24). 


Figure 1-24 


You will be required to select the num- 
ber of cylinders, make and engine 
description (see Figure 1-25). Press 
[ENTER] after each selection. When 
finished, you will be retumed to the 
Vehicle Setup/Quick Spec Entry 
screen. 


Figure 1-25 


Step 4: Select a Test 

1. Use the Arrow Keys to move back and forth 
along the Main Menu bar at the top of the 
screen. One of four pop-down menus dis- 
plays on the screen. 


2. Use the Up or Down Arrow Keys or press the 
test number to highlight the test from the pop- 
down menu. 


3. Press [ENTER] to start the test. 


Direct Access 

Use “Direct Access’ to select the exact test you 
wish to run, without searching for it in the regu- 
lar menu system. 


To display the “Test List,” press [F5] from any 
menu screen. The “Test Direct Access” screen 
appears, (see Figure 1-26). 


Figure 1-26 


Use the Up and Down Arrow Keys to highlight a 
test. Start the test by pressing [ENTER]. Or 
press the letter to go the corresponding letter in 
the list (for example, pressing [S] takes you to 
the “S” section of the list). 
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Step 5: Connect the Test Leads 

We recommend that you connect all the test 
leads before running any diagnostic tests. Fig- 
ure 1-27 shows a conventional ignition lead 
hookup. Connecting all the leads allows you 


maximum efficiency and flexibility in selecting the 
tests needed to diagnose a problem. It will aiso 
ensure accurate test results and correct diagnos- 
tic messages from the tests you run. 


Figure 1-27 


A - Coil Positive — Connect (yellow) to Positive 
coil terminal. 


B - Coil Negative — Connect (blue) to Negative 
coil terminal. 


C - Secondary Probe — Place around high ten- 
sion lead from coil to distributor. Must be com- 
pletely closed; not touching plug wires, metal 
parts, vacuum hoses or water. Supplies high 
voltage information. {Not used in DIS testing.) 


D-Green #1 Probe — Place around #1 spark 
plug wire. Supplies cylinder #1 firing informa- 
tion. 


E - Gray Amp Probe — Place around the posi- 
tive or negative battery cable. Supplies cur- 
rent information. Clamp must be around all 
wires to terminal. NOTE: Check the arrow on 
the clamp carefully! If probe is clamped 
around negative terminal wires, arrow should 
point toward battery. If probe is clamped 
around positive terminal wires, arrow should 
point away from battery. 


F - White Clip — Connect to Negative battery 
terminal. Provides system ground. 


G -Positive and Negative Battery Load Leads 
— Connect to the battery posts. 
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Secondary Ignition Adapters 

The H-Clip Adapter (see Figure 1-28) provides 
a hookup site for the yellow and blue primary lead 
clips on late model Ford and GM vehicles. 


Figure 1-28 


Ford: Slip the two dimpled prongs into the dis- 
tributor coil. Connect the blue clip to the smooth 
prong on the negative side of the coil. Clip the 
yellow clip to the smooth prong on the positive 
side of the coil. 


GM: Disconnect the coil wires at the coil. Slip 
the center connectors of the adapter into the 
socket where the coil wires were connected. At- 
tach the disconnected coil wires to the dimpled 
prongs. Then connect the blue clip to the smooth 
prong on the negative side of the coil. Clip the 
yellow clip to the smooth prong on the positive 
side of the coil. 
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GM H.E.. Adapter: This adapter is supplied with 
your Engine Analyzer (see Figure 1-29). The 
adapter is used in place of the yellow pickup on 
all GM HEI vehicles equipped with integral coil/ 
distributor systems. Disconnect the yellow pickup 
from the secondary lead. Plug the HE! adapter 
into the secondary lead and screw the connec- 
tor ring over it. Attach the HEt adapter to the ve- 
hicle at the coil. 


Figure 1-29 


Toyota HEI Adapter: Use this adapter probe 
in place of the standard yellow, high-tension sec- 
ondary probe. 
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Attaching the Adapter Probe 
1. Align the adapter probe clip (A) with slots and 
pin on adapter probe (B), then turn counter- 
clockwise to secure in place. See Figure 1-30. 


Figure 1-30 


2. Place adapter probe on front-center of dis- 
tributor cap. 


3. Wrap adapter probe clip strap tightly around 
distributor cap, then press velcro ends to- 
gether to secure (see Figure 1-31). 


Figure 1-31 


Removing the Adapter Probe 
1. Pull velcro material apart. 


2. Remove adapter probe assembly. 


1-34 400 Series Work Station Operator’s Manual 


Chapter 1 - Introduction 
o_o, Enter - Introduction 


DIS Leads 


DIS Secondary Probe Assemblies 

There are two secondary probe assemblies. One 
assembly is positive (red); one is negative 
(black). Each assembly has four small clips. 
These must be clipped securely around each 
spark plug wire on the test vehicle. On 4- and 6- 
cylinder systems, some clips will be dangling 
free. Make sure they are not touching the engine 
block or any other wires. Make sure any extra 
wires cannot come into contact with a moving fan 
blade. 


camion) Pull vehicle plug wires apart so that they 
are at least 1" apart from each other. 
Connect the DIS leads to the plug wires. 
Make sure that the DIS leads are at least 
one inch apart from each other and from 
ground. This prevents “cross talk” be- 
tween leads. 


Figure 1-32 shows some of the common connec- 
tions required for DIS operation. If RPM readings 
are unstable, press [F7] and change the trigger 
type. Choose “Primary” from the trigger box. 


Use the low current probe to get the primary sig- 
nal. Connect the probe around the most direct 
wire from the ignition switch to the DIS ignition 
coil module, to avoid noise caused by other com- 
ponents in the circuit. You may have to consult 
the manual for the vehicle that you are testing 
to find the correct wire and location to use. 


Chrysler 
Chrysler 3.3L (1990) 

Ford DIS 1.91 (1991) DIS Triple Spark System 

Ford DIS 4.0L, 1.9L Wire to Pin 8 - EDIS Module 

Ford DIS 3.0L, 3.8L Red/Lt. Green 

Ford DIS 23L Pin R2, L2 - Red/Lt, Green 

GM Type 3.0L, 3.8L Pin P - Pink/Black at Coil Connector 

GM Type 3.0L, 3.8L Pin M - Pink/Black at Cod Connector 

GM Type 3.3L, 3900 Pin M - Pink/Black at Coi Connector 

GM Type 3.8L, 3800 Pin P - Pink/Black at Coil Connector (Closest to Aerator) 
GMCPC 2.0L, 2.5L. Pink/Black or Solid Red Two Wire Connector (Left Side of Coi) 
GMoPC 281 Two Wire Connector - Pink/Black 

GMiDI 23L Pin L - Solid Pink Last Pin on Top Row of Connector (Closest to 
i Firewall before inverting Unit) 

Mazda 80 GID Pin 2 - Black/Yetiow | 
Mitsubishi 1.6L Pin 4 - Black/White 

Nissan 1.8L Black Wire Loop next to Igniter, Left Front of Motor 

Saab 2.0L #1 Proba around all Four Wires - Blue, Green, Orange and Gray in 
| er ore Hamess 

Toyota 3.8L Pin 4 - Brown Wire Green Connector 4-Wire Connector on Lait 

Side of Coil Unit Cover | 
Figure 1-32 
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Special DIS Secondary Clip Connections 


nove } For the GM 2.3L (QUAD-4) with IDI Sys- 
| tem, a special procedure is required to 
connect secondary clips: 


om 2.3L (QUAD-4) — 
. Remove and invert the coil assembly. Rein- 
stall the assembly so coil terminals are ac- 
cessible. 


2. Install plug wires between the coil terminals 
and the spark plugs. (Order your spark plug 
adapter kit through Automotive Diagnostics 
part number 00044431-001. GM also makes 
a kit for this and it is available from your local 
dealer.) 


3. Clip the secondary clips onto the spark plug 
leads just installed, according to the polarity 
setup of the vehicle. 


See manufacturer's information for more details 
on this procedure. 


Ford 2.3L — This is a double spark system with 
a full-time pack that does most of the work, and 
a part time pack that only operates under cer- 
tain conditions, for emissions controls. Test these 
ignition systems in two steps: 


1. Connect DIS leads to the full-time pack and 
run all tests in the usual way. 


2. After testing the full-time pack, connect the 
DIS leads to the part-time pack. Press [F2] 
and perform a DIS setup routine again, with 
engine running at idle (the part-time pack is 
always active at idle). After verifying setup on 
the part-time pack, run any necessary igni- 
tion system tests to check the part-time pack. 


A variety of accessory lead sets are 
Fa available for DIS and DI vehicles, such 
as: 


DIS 12-Cylinder Lead Set (metal) — 6 Red/ 
Positive and 6 Black/Negative leads work 
with all secondary ignition cable diameters. 
Part number B44-112. Requires the B44-102 
DIS/DI Extension Harness (see below). 


Nissan 1.6L/1.8L Di Secondary Lead Set — 
Works on all 1.6 Liter and 1.8 Liter Direct Ig- 
nition Systems. Part number B44-501. Re- 
quires the B44-102 DIS/DI Extension Hamess 
(see below). 


Nissan 300ZX/nfiniti J30 DI Secondary Lead 
Set — Works on al! 3002ZX and Infiniti J30 Di- 
rect Ignition Systems. Part number B44-502. 
Requires the B44-102 DIS/DI Extension Har- 
ness (see below). 


BMW Direct Ignition System Lead Set- Works 
on all 6- and 8-cylinder BMW engines (M-50 
and M-60 class) that use individual ignition 
coils. Part number B44-401. Requires the 
B44-102 DIS/DI Extension Hamess (see be- 
tow). 


DIS Converter All Negative -This adapter con- 
verts positive DIS and negative DIS leads to 
all-negative DIS leads. When used with four 
positive and four negative, will provide up to 
eight negative polarity inputs to the engine 
analyzer. Part number B44-101. 


DIS/DI 400 Extension Harness Kit — This 17- 
foot long extension harness replaces the ex- 
isting DIS hamess at the Engine Analyzer 
connector. It provides a connector that allows 
the use of existing 170/270 series Engine 
Analyzer DIS secondary lead sets. Part num- 
ber B44-102. 
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Check the Trigger Lead Status 

After connecting the leads to the vehicle, press 
[F7]. The “Trigger Lead Status” screen will ap- 
pear. Check the input signals from the leads and 
the gas analyzer to make sure that they are work- 
ing correctly. 


1. Make sure that the secondary leads are prop- 
erly connected according to the polarity 
setup. 


2. Make sure each secondary clip is securely 
connected to its spark plug wire. 


3. Make sure the green #1 lead is installed on 
the #1 cylinder wire, as far away from the DIS 
module as possible. The lead should be con- 
nected between the secondary clip and the 


plug. 


Press [F2] to continue on with testing. 


Step 6: Run the Test and Access 
Diagnostic Messages 

Follow the screen prompts. Each test usually 
provides a “live” screen which allows you to see 
the current system status. The “live” screen will 
show you the results of any adjustments that you 
make. 


Whenever the procedural portion of any test is 
completed and the diagnostic results are dis- 
played, press [F2] to read the diagnostic mes- 
sages. The diagnostic message screen (see Fig- 
ure 1-33) lists the possible problem, its causes 
and a list of suggestions of possible solutions. 


Press the Arrows Keys if they appear, to scroll 
up or down the text. At times, “F Key” prompts 
will also appear, allowing you to display related 
diagnostic message screens. 


Figure 1-33 
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Step 7: Print Test Reports 

After the diagnostic portion of any test, press 
[F10]. When the menu screen appears, press 
[F12]. The “Print Reports” screen will appear (see 
Figure 1-34). 


Figure 1-34 


The screen lists all of the available reports. Re- 
port names in white are ready to print. “Ghosted’ 
reports are not available, because the diagnos- 
tic test was not run. 


Press: 
The Arrow Keys to move the cursor up or down 
the fist; 
[ENTER] to select the test(s) to print; 
[F2] = to print ail the available tests; 
[F3]  — to print the Quick Comprehensive 
Test Report. This item will appear 
only if the Quick Comprehensive 
Test was completed. 
[F4]  — to print any test marked by a check 
mark. 
- to print the test results for the high- 
lighted system only. 


[F12] 


Printed reports will include the station header, 
(station name, address and sales message, if 
any - see the “Utilities” chapter for more informa- 
tion), customer information, the test results and 
the diagnostic messages. 


Nore] Remember, the reports from the Diag- 
nostic Reports screen will contain the 
most current data available. 


If you run a Quick Comprehensive Test, all of the 
systems that data was collected for will be white 
and will contain test results. 


If you then run any diagnostic test (from either 
the Diagnostic Test Menu or the Service Tools 
Menu), and then press [F12] from any menu 
screen, all of the items will be hightighted. 


Example: Suppose you run a complete Quick 
Comprehensive test. Then you run the Primary 
and Secondary tests from the Diagnostic Test 
Menu. Your printouts will contain test results as 
follows: 


From the menu screen, press [F12]. The “Re- 
ports” screen will appear (refer to Figure 1-34). 
If you press [F2], the printout will contain all of 
the most recent data - the results for the Primary 
and Secondary tests will reflect the Service or 
Diagnostic tests that you just ran. The other re- 
ports however, will contain data from the Quick 
Comprehensive test that was completed earlier. 


If you press [F3] from the Diagnostic Reports 
screen, the analyzer will print out all of the Quick 
Comprehensive test results, since they are 
stored separately from the “Diagnostic Reports” 
results. If you run another Quick Comprehensive 
test or load a new customer, all of the test re- 
sults will be overwritten. 
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Press [F7] to see Lead 
Status Screen. Flashing 
Icon indicates problem 
with one or more leads. 


Press [F10] to display 
previous menu screen. 


DIS Specs loaded. 


Arrow Keys are active - 
press the appropriate 
arrow to scroll up or 
down a text screen, or 
change the scale ona 
meter screen. 


eee 
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Diagnostic Tools 


The Diagnostic Tools Menu provides several dif- 
ferent options for diagnosing vehicle systems: 


Quick Comprehensive Test — This semi-auto- 
matic test runs a standard series of tests 
on all vehicle engine systems. This test is 
designed to run with a minimum of vehicle 
manipulation on your part. 


Symptom Analysis — The operator enters in- 
formation about symptoms and this pro- 
gram narrows down the possible causes. 


Diagnostic Test Menu — This menu provides a 
specific set of vehicle system diagnostic 
tests. Each test enters the diagnostic test 
immediately, without a “live” data screen 
step. 


User Test Menu — This menu can contain up to 
ten (10) customized test sequences that 
you design to meet your special needs. 


Hot Keys 


[F6] - Help—Displays help screens. 

[F7] -— Trigger Lead Status—Dispiays 
Trigger Lead Status screen. 

[F8] -— Kill- Stops the engine. 

[F9] -— Clear - Clears data fields and dis- 
plays. 

[F10] - Previous Menu - Aborts the test in 
progress and retum to the previous 
menu or proceed to the next test in 
a user test. 

[F11] - Form Feed - Form feeds paper 
from the printer. 

[F12] - Print Reports - Displays the Print 
Reports menu. 

[Print Screen] — Prints a “screen dump”, an 
exact copy of what appears on the 
screen. 
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Quick Comprehensive Test 


The Quick Comprehensive test is an automatic 
sequence of system tests, designed to provide 
an overall look at vehicle performance. 


During testing, the computer collects and stores 
diagnostic information. At the end of testing, this 
information is provided in complete customer and 
technical reports. The reports show vehicle per- 
formance data compared to specifications. Re- 
ports include diagnostic messages, which point 
out problem areas and discuss possible causes. 


The Quick Comprehensive test sequence is ar- 
ranged so that: 


+ The analyzer provides a clear overall look at 
performance while vehicle systems are oper- 
ating; 


e Very little manipulation of the vehicle is re- 
quired; 


* Testing of all performance-related systems on 
the vehicle takes a minimum of time; 


+ The analyzer provides comprehensive diag- 
nostic messages which are displayed on the 
screen and/or are printed on any report gen- 
erated. 


To check specific systems further after running 
the Quick Comprehensive test, select the appro- 
priate test from the Diagnostic Test Menu. 


The Comprehensive test procedure will vary ac- 
cording to vehicle specifications, as follows: 


When a vehicle's specifications do not show a 
fast idle speed, or when the fast idle speed is the 
same as the normal idle speed, the Fast Idletest 
will not be performed during comprehensive test- 
ing. To perform the Fast Idle test on such a ve- 
hicle during comprehensive testing, edit the 
specifications to show a fast idle speed. 


If specifications are not entered for Total Advance 
Timing and Mechanical (Centrifugal) Advance 
Timing, the Basic Timing test is the ONLY test 
that will be performed. To perform Total Advance 
Timing and Mechanical Timing tests, the opera- 
tor must edit the specifications to show values for 
these items. 


When specifications indicate that ignition timing 
cannot be adjusted (as in the case of some DIS 
ignitions), the entire timing procedure is skipped. 
The Quick Comprehensive tests can be run with- 
out using the gas analyzer, if desired. However, 
the tests will not have the benefit of emissions 
values when determining diagnostics. 


Make sure the vehicle cannot roll! Set the 
parking brake and place transmission in 
“PARK” or, “NEUTRAL” (manual trans- 
missions only). If necessary, chock the 
wheels. 


The Quick Comprehensive menu item 

W will be ghosted (colored gray) until full 
specs are loaded. You cannot access 
this function without loading complete 
vehicle specifications into analyzer 
memory. 


400 Series Work Station Operator's Manual 23 


Chapter 2 - Diagnostic Tools 


Prepare For Testing 
1. Tum the analyzer ON and allow it to warm up. 


2. Enter the customer and vehicle specifications. 
Refer to the “Introduction” chapter for com- 
plete details. 


If there is any difference between the 
| emissions contro! decal information 
found on the vehicle and the disk-based 


specifications, use the Edit Specifications 
screen to enter the emissions decal in- 
formation. 


3. Connect the test leads to the vehicle. Connect 
all of the leads as shown in Figure 1-26 to give 
a complete picture of engine performance and 
diagnostics. 


4. Slide the building exhaust removal system 
hose over the tailpipe. Turn on the exhaust 
fan. Allow the vehicle to warm up to normal 
operating temperature. 


5. If necessary, turn off all lights and accesso- 
ries. Make sure the ignition key is “OFF.” 


6. Select “Quick Comprehensive Test” from the 
“Diagnostic Tools” menu. 


7. The “Trigger Lead Status” screen appears. 
Check the lead status and make any adjust- 
ments necessary. 


8. With the remote keypad in hand, press [F2] 
to begin the test. 


NOTE | The following section covers the Visual 
Inspection sequence. It is important to 
note that Visual Inspection will not appear 


if it was deselected in the Engine Ana- 
lyzer Configuration Setup procedure. 


Visual inspection 
1. The “Visual Inspection” screen will appear 
(see Figure 2-1). 


ne Fluid 


m Hoses 


Figure 2-1 


Press: 

[F1] — to display the Detailed Inspection 
screen (see Figure 2-2). This 
screen shows additional items 
which are part of the system and 
are highlighted on the Visual In- 
spection screen; 

[F2] — to continue with the Quick Compre- 
hensive test; 

[F3] — to pass all of the items on the list. 
The analyzer places a check mark 
in all boxes and then continues with 
the test procedure. 

[F4] — to pass the highlighted item; 

[F5] — to fail the highlighted item. 


Use the arrow keys to move the cursor up and 
down the list. Press the right-arrow key (or 
[F5]} to “fail” the item. Press the left-arrow key 
(or [F4]) to “pass” the item. 


Press [F1] to create a custom visual inspec- 
tion menu. The Detailed Inspection screen 
will appear (see Figure 2-2), 
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Figure 2-2 
Press: 
[F1] — to retum to the Visual Inspection 
screen; 
[F2] — to continue with the Quick Compre- 
hensive test; 


[F4] -— to create a custom visual inspec- 
tion checklist. Follow the screen 
prompts and type in the test title 
and the inspection items. You can 
make up to ten different lists of up 
to 20 items each. 


It is important to perform a thorough inspection 
of the test vehicle before running the Quick Com- 
prehensive Test. Checking the vehicle will pre- 
vent testing problems caused by obviously bad 
wires, vacuum lines, fan belts, etc. Use the list 
which follows as a guide to a visual inspection. 


Battery 
* Check for loose hoid-downs. 
* Check electrolyte level; fill if necessary. 
* Check cable connections for good contact, 
cleanliness, excessive corrosion. Clean and 
tighten as needed. 
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Battery (continued) 
e Check cables for fraying, breaks, poor insu- 
lation. 
* Check battery case for cracks. 


Belts 
+ Check fan belt for cracks, impending breaks, 
proper tension; tighten or fix as needed. 
+ Check ail other drive belts in the same way 
and make necessary corrections. 


Fluid Levels 
* Check engine oil level and add if necessary. 
e Check transmission fluid; add if needed. 
* Also check other fluid levels: power steering, 
brake system, windshield washer, etc. 


Filters, Emission Control Devices 
* Check air filters (carburetor, air pump, crank- 
case breathers), PCV, air injection, other 
emission devices, vacuum control valves, etc. 


Electrical Connections 
e Check wiring (low and high tension) for clean- 
liness, tightness, seating, general condition. 


Exhaust System 
* Check resonator, muffler, exhaust pipes, 
clamps, tail pipes and catalytic converter for 

breaks, leaks. 


Hoses 
e Check all hoses (PCV, heater, radiator, power 
steering, vacuum, fuel, evaporative control, 
etc.) for general condition, leaks, cracks, tight- 
ness, proper connection, etc. 


Radiator and Cap 
e Check coolant level; fill as needed. 
* Check cap for condition. 
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Test Procedure 

1. The Battery Test screen appears. Follow the 
screen prompts and enter the Cold Cranking 
Amps (CCA), if necessary. The battery CCA 
specification that appears on screen is the 
minimum value required for the vehicle. If a 
larger CCA battery is installed in the vehicle, 
input the higher value in the CCA field. 


Press [F5] to change the units. A small menu 
appears. Choose between any of the follow- 
ing units of measurement: 
CCA - Cold Cranking Amps 
DIN -— German Institute for Normaliza- 
tion units 
IEC - International Electrotechnical 
Commission units 
A-Hrs — Amp-Hours 


Shut the engine OFF. Press [ENTER] to start 
the test. The battery test will commence (see 
Figure 2-3). 


Figure 2-3 


2. After the Battery Test is complete, the Quick 
Comprehensive test screen appears (see Fig- 
ure 2-4). Follow the screen prompts and zero 
the Light Gray High Amp probe. Press [F2] to 
continue the test. 


Figure 2-4 


As the test runs, the green highlight in the test 
list box moves up and down, indicating which 
systems are being tested. The analyzer ex- 
ecutes the tests in the most efficient manner, 
which means that each test will not necessar- 
ily be completed in exact order. 


After the testing portion is completed, a se- 
ties of Result screens appear. Figure 2-5 
shows the first screen in the series that will 
usually appear. 


BATTERY RESULTS 


ŘS 
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Colored data fields indicate test results as follows: 
Green — good, within specification 
Red - bad, above or below specification 
Yellow- marginal 
White — the analyzer does not diagnose 


the data. 
Press: 
[F2] -Display diagnostic messages relat- 
ing to this series of tests. 


After reviewing the last results screen, press: 
[F10] —to retum to the main menu; 
[F12] —to print the test results. For com- 
plete details refer to “Print Test Re- 
ports” in Chapter 1. 


Reviewing Previous Test Results 

When you retum to the menu screen after com- 
pleting a Quick Comprehensive test, a new “F 
Key’ will appear on the screen. Press [F4] to re- 
view the results of the Quick Comprehensivetest 
and print out a copy, or copies of the test results. 


lf you save the test results to disk as a Quick 
Comprehensive Test using the “Save To Disk” 
function, you can recall the results later. Use the 
Retrieve From Disk function in the Utilities menu 
to reload the record into the analyzer. When you 
return to the menu screen, the “F4” key will ap- 
pear, and you can then press [F4] to review and/ 
or print out a copy of the Quick Comprehensive 
test results. The analyzer will print the date that 
the test was completed on the top of the test re- 
sult page. 


if you retrieve a Quick Comprehensive test from 
disk and then run another test of any type, the 
Quick Comprehensiveresults will be deleted from 
analyzer memory (but remain stored on-disk). 
This prevents the analyzer from using out-of-date 
data for diagnosis. 
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Symptom Analysis 


Symptom Analysis is a computerized guide to 
troubleshooting that will help you determine the 
source of vehicle malfunctions and suggest pos- 
sible remedies. 


A number of symptoms may be selected, rang- 
ing from stalling problems to the appearance of 
exhaust smoke. 


After you have selected all observed symptoms 
and conditions, the computer runs the analysis 
and displays the results on the screen and/or 


prints a report. 


Procedure 
1. Select Symptom Analysis from the Diagnos- 
tic Tools menu. 


Hf you have not selected a vehicle yet, you 
will be prompted to select the type of fuel 
system and whether or not the vehicle 
has an O, sensor (see Figure 2-6). Type 


the number(s) of your selection(s), then 
press [F2] to continue. 
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A list of symptoms will be displayed (see Fig- 
ure 2-7). 


Figure 2-7 


2. Press the number next to a symptom in the 
displayed list that matches the symptom the 
vehicle shows. 


3. When you select certain symptoms, such as 
Starting Problem or Running Problem, you will 
be prompted to select specific symptoms (see 
Figure 2-8). 


Figure 2-8 


Press the number matching the correct spe- 
cific symptom. When you select certain spe- 
cific symptoms, such as Hesitation or Misfire, 
you will be prompted to select the condition(s) 
under which the symptom occurs (see Figure 
2-9). 


Figure 2-9 


You can select more than one condition. 
Press the number(s) matching the correct 
condition(s). 


. When finished, press: 


[F1} — to run the analysis; 

[F2] — to continue to the symptom selec- 
tion list and pick additional symp- 
toms that are occurring. 


. Follow the prompts on the next screens and 


confirm the vehicle symptoms and conditions. 
Observe the “F Keys” at the bottom of the 
screen and either confirm the information 
(press [F2] - “Yes”) or make changes (press 
[F4}- “No” and then re-select). When finished, 
press [F2]. The analyzer computer will run the 
diagnostic routine and will display an analy- 
sis on the screen. 
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If you have chosen a single symptom, the 
screen will appear as shown in Figure 2-10. 


Figure 2-10 
Press: 
[F2] — return to the previous Symptom 
Analysis screen; 


[F3] — to change the symptoms; 

[F5] — go to the next page of symptom 
analysis; 

[F10]- to return to the Diagnostic Tools 
menu; 

{F12]— to print a Symptom Analysis report 
on the printer. 


If you have chosen multiple symptoms, the 
chart shown in Figure 2-11 will appear. 
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Symptons 


Figure 2-11 


The circles inside the boxes indicate which com- 
ponents might be causing one or more of the 
symptoms you have selected. 


The chart is weighted - the components most like- 
ly to be causing the problem are listed first. 


Press: 

The Arrow Keys — to scroll up and down the 
“cause” list; 

[F2]  - to display the individual symptoms 
on a screen that looks similar to 
Figure 2-10; 

[F3] — to return to the Symptoms List to 
choose another symptom; 

[F10] — to return to the Diagnostic Tools 
menu; 

[F12] -to print a hard copy of the entire 
chart. 


—_— eee 
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Diagnostic Test Menu 


Baytana 


Setup 


Figure 2-12 


This menu provides you with a selection of diag- 
nostic routines for testing vehicle systems. Each 
of these routines immediately enters a diagnos- 
tic routine, which will run the test, provide diag- 
nostic messages and test results which can be 
printed out. 


Use the Arrow Keys to select the test or type the 
number of the test you wish to run. Press [EN- 
TER] to start each test. 


Battery Diagnostic 

Overview 

This routine is designed to test and report on the 
condition of any 12-volt automotive battery. The 
test reports the following data: 


Available CCA — (Cold Cranking Amps) 
from the battery. 

Open Circuit Voltage — measured at the 
battery positive and negative termi- 
nals. 

Load Voltage — measured at the battery 
positive and negative terminals while 
a load is placed on the battery. 

Recovery Voltage — measured at the posi- 
tive and negative terminals during a 
period of time after the load is removed 
from the battery. 


Minimum Leads Required: 
* Battery Load Leads on battery terminals. 


Recommended Lead Hookup: 
* Connect all leads per Figure 1-27. 


Test Procedure 

1. Follow the screen prompt and type in the bat- 
tery CCA rating. If you are not sure of the 
battery’s rating, refer to a battery application 
manual, or enter the numbers per the chart 
below. 


No. of Cylinders CCA 
4 400 
6 500 
8 575 


Type in the CCA Rating and press [ENTER]. 
To change the battery rating units, press [F5]. 
The Battery Rating Units screen will appear. 
Type the number which matches the rating 
units you will use. The available units: 


ne 
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CCA - Cold Cranking Amps; 

DIN — German Institute for Standardiza- 
tion units; 

IEC -— Intemational Electrotechnical Com- 
mission units; 

A-HR =~ Amp-Hours. 


2. The test will run and the results screen will 
appear {see Figure 2-13). 


Figure 2-13 


Results in green are within specification. Results 
in yellow are marginal - no diagnostics are avail- 
able, Results in red are above or below accept- 
able established limits. If the results appear in 


white, there are no diagnostics available because 


Vehicle Specifications were not entered. 


Press: 
[F2] -to display the diagnostic mes- 
sagos; 
[F4]  — to run the test again; 
[F10] -to return to the Diagnostic Test 
Menu; 
[F12] — to access the Print Reports menu. 
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Cranking Test Diagnostic 

Conventional Ignitions 
Place the transmission in “PARK" or, if 

Py manual, “NEUTRAL.” Set the parking 
brake, Make sure the vehicle cannot roll. 
If necessary, chock the wheels. 


Required Lead Hookup: 
° Green #1 Lead 
* Coil Positive Lead (Yellow) 
e Coil Negative Lead (Blue) 
e System Ground Lead (White) 
e Positive and Negative Battery Load Leads 
+ Vacuum/Pressure Transducer 
+ Amps Probe 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-27. 


1. If the engine is running when you select the 
test, the analyzer will inhibit the ignition and 
shut off the engine. Follow the screen prompt 
(see Figure 2-14) and crank the engine until 
it starts. 


tr reer errant 
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Press: 
[F2] — to display diagnostic messages, af- 
ter the engine starts; 
[F3] — to display the Cranking Live screen; 
[F4] — to repeat the test. 


When you press [F3], a Cranking Live screen 
appears (see Figure 2-15). Use this screen to 
make sure that ail leads and vehicle compo- 
nents are working correctly. If the “AMP” digi- 
tal meter shows a high or negative reading, 
zero the light gray amp probe. 


diagnose 


Figure 2-15 


Press: 

[F1] — to zero the amp probe; 

[F2] — to run the diagnostic routine; 

[F3] — to toggle the ranges of the data dis- 
played between high and low 
scales; 

[F4] ~ default is to “On”, which “kills” the 
ignition system (conventional igni- 
tions only), press to remove inhibit 
and allow engine to start; 

[F5] — to freeze data. 
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Direct Ignition Systems (DIS) 

Place transmission in “PARK” or, if 
manual, “NEUTRAL.” Set the parking 
brake. Make sure the vehicle cannot roll. 
If necessary, chock the wheels. 


Required Lead Hookup: 
« Green #1 Lead 
* System Ground Lead (White) 
* Positive and Negative Battery Load Leads 
e Vacuum/Pressure Transducer 
œ Secondary DIS High Tension Adapters 
* Low Current Probe 
© Amp Probe 


Follow the screen prompt and disable the fuel 
system as described below. Then crank the en- 
gine until it starts and press [F2] to display Diag- 
nostic Messages. 


Ported Fuel Injection (PFI) with Clear Flood 
Mode, and Sequential Fuel Injection (SEFI) 
with Clear Flood Mode 

1. Turn the ignition key to the RUN Position. 


2. Depress the Accelerator all the way to WIDE 
OPEN THROTTLE. 


3. Begin cranking the engine until prompted to 
enable fuel system. 


4. Release the Accelerator and continue crank- 
ing until the engine starts. 


If the engine starts during Step 3, imme- 
diately release the accelerator pedal and 
retest. 
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Ported Fuel Injection (PFI) without Clear 
Flood Mode, and Sequential Fuel Injection 
(SEFI) without Clear Flood Mode 
1. Disconnect the Fuel Pump Relay or Inertia 
Switch. 


2. Run the engine until all fuel is exhausted from 
the fuel system. 


3. Follow the screen prompts. 

Throttle Body Injection (TBI) and 

Central Fuel Injection (CFI) 

1. Disconnect the fuel injector connector(s) at 
the fuel injector. 


2. Run the engine until all fuel is exhausted from 
the fuel system. 


3. Follow the screen prompts. 


Disabling Carbureted Fuel Systems 
Carburetor with Electric Fuel Pump 
1. Disconnect fuel pump relay or wiring connec- 
tor to fuel pump. 


2. Run the engine until all fuel is exhausted from 
the carburetor bowl. 


3. Follow the screen prompts. 


Carburetor with Mechanical Fuel Pump 
1. Crimp rubber fuel inlet hose with hose pliers. 


2. Run the engine until all fuel is exhausted from 
the carburetor bowl. 


3. Follow the screen prompts. 


Carburetor with Decel Valve 
1. Disconnect decel valve per manufacturers 
recommendations. 


2. Run the engine until all fuel is exhausted from 
the carburetor bowl. 


3. Follow the screen prompts. 


ie i 
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Charging Test Diagnostic 

Overview 

The Charging Test allows you to measure the al- 
ternator output under a load condition. This test 
also provides you the tools necessary to check 
the diode condition. 


Conventional Ignitions 
Required Lead Hookup: 
e Green #1 Lead 
* Coil Positive Lead (Yellow) 
* Coil Negative Lead (Blue) 
e System Ground Lead (White) 
e Positive and Negative Battery Load Leads 
© Amp Probe 


Recommended Lead Hookup: 
+ Complete hookup per Figure 1-27. 


Direct Ignition Systems (DIS) 
Required Lead Hookup: 
e Green #1 Lead 
e System Ground Lead (White) 
* Positive and Negative Battery Load Leads 
* Secondary DIS High Tension Adapters 
+ Amp Probe 
* Low Current Probe (required only if there is 
an inadequate secondary signai. In that 
case, the low current probe should be con- 
nected to the B+ ignition module.) 


Test Procedure 

Place the transmission in “PARK” or, if 
manual, “NEUTRAL.” Set the parking 
brake. Make sure the vehicle cannot roll. 
If necessary, chock the wheels. 


1. Follow the screen prompt and run the engine 
at 2000 RPM. The green line on the graph 
represents voltage. The gray line represents 
alternator amps. 


If the alternator amps are over 20, a timer 
| will appear on the screen. The test may 


then take up to thirty seconds to com- 
plete. 


The analyzer will then place a load on the 
battery and then allow the battery to stabilize. 


2. Follow the next screen prompt and run the 
engine at idle. The analyzer will then apply a 
load to the battery. 


The diode pattern will appear on the screen 
(see Figure 2-16). 


EMARGING TEST 


Press: 
[F2] ~ to display the Results screen; 
[F3] -to display the Charging Live 
screen; 
[F4] — to repeat the test. 
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Results Screen 
When you press [F2] the Results screen appears 
(see Figure 2-17). 


Figure 2-17 


The gray bars represent the actual readings. The 
yellow bars on the “Regulator” graph represent 
marginal readings. For acceptable results, the 
gray bar should appear well inside the green area 
on both graphs. The digital readings shown be- 
low the graphs will also indicate whether the re- 
sults are acceptable, Readings outside specified 
limits will appear in red. 


The analyzer then prompts you to judge the di- * 


ode pattern. Refer to Figure 2-18. 


Press: 
[F1] -to indicate the diode pattern is 
good; 
[F3]  ~ to indicate the diode pattem is bad; 
[F5] - to indicate the diode pattem is flat. 
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A good pattern will show regular, even waves, 
with some variation acceptable. A bad pattem has 
uneven or irregularly shaped waves. A flat pat- 
tem indicates the alternator is not working at all. 


After you indicate the pattem condition, press: 
[F2] -to display the diagnostic messages; 
[F3] -display the Charging Live screen; 
[F10] ~to return to the Diagnostic Tools 

menu; 
[F12] —to print the test report. 
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Charging Live Screen 

When you press [F3], a Charging Live screen 
appears (see Figure 2-19). Use this screen to 
make sure all leads and vehicle components are 
working correctly. If the “AMP” digital meter shows 
a high or negative reading, zero the amp probe. 


Figure 2-19 
Press: 
[F1]  — to zero the amp probe; 
[F3]  — to update the diode pattern which 
appears on the screen; 
[F5]  — to toggle the scales on the data dis- 


play between a high and low scale. 


If itis necessary to zero the amp probe, 
remove the probe from the vehicle and 
completely close the probe jaws. After 
the analyzer completes the Zero Amp 
Probe procedure, replace the probe, 
making sure it is clamped around ALL of 
the negative battery leads! Check the 
arrow on the clamp carefully. If the probe 
is clamped around the negative terminal 
wires, the arrow should point toward the 
battery. if the probe is clamped around 
the positive terminal wires, the arrow 
should point away from the battery. 


Cylinder Efficiency/Performance 
Cylinder Efficiency (Conventional Ignitions) 
The Cylinder Efficiency test measures the rela- 
tive power contribution of each cylinder to over- 
all engine performance. The test measures power 
lost when each cylinder is inhibited. Then the 
computer calculates the relative contribution of 
each cylinder and displays that information on the 
screen in the form of a bar graph. 


Required Lead Hookup: 
e Green #1 Lead 
* Coil Positive Lead (Yellow) 
e Coil Negative Lead (Blue) 
e System Ground Lead (White) 
e Vacuum/Pressure Transducer 


Recommended Lead Hookup: 
* Connect all leads per Figure 1-27. 


Select Cylinder Efficiency/Cylinder Performance 
from the Diagnostic Test Menu. The Cylinder 
Efficiency data screen will appear with the mes- 
sage “Shorting Cylinder # n" (where ‘n’ is the 
number of the cylinder). Each cylinder will be 
shorted (in engine firing order) as the data is col- 
lected from it. 
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After the data has been collected, the computer 
calculates the results and displays the RPM Drop 
Values in the boxes under the graph (see Figure 


2-20). 
Press: 

[F2] - to display Diagnostics; 

[F3]  — to display the Cylinder Contribution 
screen (the “live” screen for this 
test); 

[F4] -— to repeat the Cylinder Efficiencytest; 

[F5] -— to run the Power test. 


The vertical bars represent the power LOST 
when a cylinder is “killed.” The taller the bar, the 
greater the power loss. There is a bar for each 
cylinder, arranged in engine firing order. 


The light blue box which appears behind the 
green bars represents the average RPM for the 
vehicle. Any bars which appear in red are below 
the average, and represent a weak cylinder. 


Cylinder Contribution 
This screen displays the live RPM readings for 
each cylinder, (see Figure 2-21). 


Figure 2-21 


The gray bars represent the minimum and maxi- 
mum readings for each cylinder. 


Press: 
[F2]  — to run the Cylinder Efficiency test; 
[F4] ~ to run the Powertest; 
[F9]  — to clear the display and begin dis- 


playing new information. 


The Cylinder Contribution screen represents the 
“Live” screen for this Diagnostic test. 


Power Check 

Power Check allows the operator to “kill” cylin- 
ders and watch the resulting changes in engine 
RPM, HC, CO, CO, and O,. This information al- 
lows the operator to evaluate the performance of 
individual cylinders. This test will provide better 
results on older engines or on engines which are 
running roughly. 


Required Lead Hookup: 
+ Green #1 Lead 
* Coil Positive Lead (Yellow) 
e Coil Negative Lead (Blue) 
* System Ground Lead (White) 
* Positive and Negative Battery Load Leads 
e Vacuum/Pressure Transducer 
e Exhaust Gas Analyzer Lead 


Recommended Lead Hookup: 
* Connect all leads per Figure 1-27. 


Power Check does NOT apply to DIS 
systems. 
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Some computer-controlled fuel manage- 
ment systems attempt to compensate for 
RPM loss during Power Check. You can 
often disable this compensating feature 
according to the vehicle manufacturer's 
instructions. However, it may be easier 
to run a Cylinder Efficiency test, which will 
not trigger the computer compensation. 


Even if the engine is computer controlled, you 
may want to run the Power Check. If the computer 
is working properly, you will see the RPM com- 
pensation as cylinders are inhibited. 


When finished, remember to re-connect any com- 
ponents disconnected from the vehicle. 


The Power Check screen appears, (see Figure 
2-22). 


Figure 2-22 


Follow the screen prompt or press: 


[F1]  — to toggle between “Manua!” and 
“Automatic” testing; 

[F3]  — to retum to the Cylinder Contribu- 
tion screen; 

[F5] — to run the Cylinder Efficiency test. 


Automatic Testing 
The automatic sequence will inhibit each cylin- 
der in firing order, one at a time. 


ManualTesting 

Make sure that the engine is running at a stable 
RPM. For manual testing, type in the cylinder 
number(s) to inhibit. The analyzer then inhibits the 
cylinder and displays the various readings on the 
chart on the screen. Type the number of an in- 
hibited cylinder to release that cylinder. 


Cylinder Performance (DIS Vehicles) 

If you enter specifications for a DIS vehicle, the 
analyzer will automatically run the Cylinder Per- 
formance test. The computer calculates the rela- 
tive contribution of each cylinder and displays that 
information on the screen in the form of a bar 


graph. 


Required Lead Hookup: 
¢ Green #1 Lead 
e Secondary DIS High Tension Adapters 
+ System Ground Lead (White) 


Recommended Lead Hookup: 
* Connect all leads per Figure 1-27. 


1. The Cylinder Performance meter screen ap- 
pears (see Figure 2-23). Follow the instruc- 
tions on the screen, start the vehicle’s engine 
and adjust the RPM reading to fall within the 
shadowed meter range on the screen. 


2. Once the RPM is stable within the specified 
range, the message “Retrieving Cylinder Per- 
formance Data” appears. 


3. When the analyzer is finished collecting data, 
the Cylinder Performance data screen ap- 
pears (see Figure 2-24), 
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Figure 2-23 Figure 2-25 


The light blue box which appears behind the 5. The vertical green bars represent the contri- 


green bars represents the average RPM for bution of each cylinder to overall engine per- 
the vehicle. Any bars which appear in red are formance, in the form of individual cylinder 
below the average, and represent a weak RPM. The horizontal gray bars behind the 
cylinder. green bars display constantly updated mini- 


mum and maximum RPM values for each 
cylinder during the test run. 


Figure 2-24 


4. Press [F3] to display the Cylinder Contribu- 
tion screen, the “live” screen for this test (see 
Figure 2-25). 
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Fuel System Diagnostic 
This test displays exhaust gas readings for the 
vehicle at both idle and cruise RPM. 


Conventional Ignitions 
Required Analyzer Hookup: 
+ Green #1 Lead 
e System Ground Lead (White) 
e Exhaust Gas Analyzer Probe 
* Secondary Lead and Adapter 


Recommended Lead Hookup: 
+ Connect all leads per Figure 1-27. 


Direct Ignition Systems 
Required Analyzer Hookup: 
+ Green #1 Lead 
e System Ground Lead (White) 
e Positive and Negative Battery Load Leads 
+ Vacuum/Pressure Transducer 
* Secondary DIS High Tension Adapters 
* Low Current Probe 
* Amp Probe 
e Exhaust Gas Analyzer Probe 


1. Start the engine, if necessary. Follow the 
screen prompts and run the engine at cruise 
RPM. Watch the RPM box - red numbers in- 
dicate the RPM is too high, or too low. Green 
numbers indicate that the readings are within 
the test limits. When the analyzer detects a 
stable cruise RPM, the high speed portion of 
the test will run. 


2. Follow the screen prompt and adjust the 
vehicle’s engine to run at the manufacturers 
idle RPM. When the analyzer detects an RPM 
within spec, the analyzer will read the RPM 
and dilution values, and will display the results 
on the screen, with a shadow function to show 
the acceptable range (see Figure 2-26). 


Figure 2-26 


Press: 

[F2] — to display diagnostics; 

[F3] — to display the “Live” screen; 

[F4] — to repeat the test. The Engine 
Speed meter on the left side will 
always be displayed. Press [F5] to 
toggle the right meter through each 
exhaust gas. 
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Primary Ignition Diagnostic 
The Primary Ignition Diagnostic Test collects pri- | From the Dwell Test Results screen (see Figure 


mary ignition data at idle speed. 2-28), press: 
[F1] — to backup and review the Primary 
Required Lead Hookup: ignition Results screen; 
+ Green #1 Lead [F2] ~- to read the Diagnostic Messages; 
* Coil Positive Lead (Yellow) [F3] ~ to display the Primary Ignition Live 
* Coil Negative Lead (Blue) screen; 
e System Ground Lead (White) [F4]  - to repeat the test. 


e Positive and Negative Battery Load Leads 


Recommended Lead Hookup: 
* Connect ail leads per Figure 1-27. 


The test automatically runs once it is selected. 
The screen shown in Figure 2-27 appears. 


Figure 2-28 


From the Primary Live screen (see Figure 2-29), 


press: 
Left- and Right-Arrow keys — to select the 
Figure 2-27 active meter; 
[F1] -to turn the meter trace (used to 
show trends) “On” and “Off”; 
Press: [F2]  — to read the diagnostic messages; 
[F2} -to display the Dwell Test Results [F3] - to zero-center the active meter. 


screen; 
[F3]  — to display the Primary Live screen; 
[F4] — to repeat the test. 


a 
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PRIMARY IGNITION LIVE 


Figure 2-29 


Test Result Definitions 
Battery Volts — The voltage measured at the 
battery's positive and negative terminals. 


Coil Input + — The voltage measured at the 
positive terminal of the ignition coil. This measure- 
ment is an average of several readings prior to 
the “Points Open / Transistor Off portion of the 
primary pattem. 


- Coil Volts — The voltage measured at the 
negative terminal of the ignition coil. This mea- 
surement is an average of several readings just 
after the “Points Close / Transistor On’ portion of 
the primary pattern. 


- Coil Volts (Final) — The voltage measured at 
the negative terminal of the ignition coil. This 
measurement is an average of several readings 
just before the “Points Open / Transistor Off por- 
tion of the primary pattern. 


Average Dwell — Each cylinder’s average dwell 
over one distributor revolution. DWELL is the time 
period measured in degrees or percent that cur- 
rent is flowing in the primary ignition circuit. 


Dwell Variation — The Maximum Cylinder Dwell 
and Minimum Cylinder Dwell during one distrib- 
utor revolution. 


Dwell Test Result Definitions 

Average Dwell — The average of each cylinders 
dwell over one distributor revolution. DWELL is 
the period of time measured in degrees or per- 
cent that current is flowing in the primary ignition 
circuit. 


Dwell Variation — The Maximum Cylinder Dwell 
and Minimum Cylinder Dwell during one distrib- 
utor revolution. 


Dwell On Variation — The variation in degrees 
or percent of the DWELL ON signal. This mea- 
surement relates to variations of when the points 
close or the electronic module tums on to provide 
power to the ignition coil. 


Dwell Off Variation — The variation in degrees 
or percent of the DWELL OFF signal. This mea- 
surement relates to variations of when the points 
open or the electronic module tums off. This re- 
lates to when the spark plug fires in each cylin- 
der. 


Cylinder — When the actual firing order is used, 
this relates to the actual cylinder number. When 
the actual firing order is not used this relates to 
the Nth cylinder in the firing order. 


Dwell — The individual Dwell of each cylinder 
during one revolution of the distributor. 
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Secondary Ignition Diagnostic 
Conventional Ignition 


The KV test samples a series of firings for each 
cylinder, then reports on individual spark plug 
bum times (milliseconds) and the following KV 
readings: 


“Average KV” — The average KV required to ini- 
tiate a spark. The amount for each cylinders 
secondary circuit is stored and shown on the 
screen in the proper cylinder column. 


“Delta KV” — The difference between the mini- 
mum and maximum KV. 


“Burn Time” — The length of time in millisec- 
onds that the spark plug is arcing. 


“Burn KV” — The average KV required to main- 
tain the spark. The amount for each cylinders 
secondary circuit is stored and shown on the 
screen in the proper cylinder column. 


“Burm KV Slope” — The change in Burm KV from 
the start of the spark line to the end of the spark 
line. 


“Coil Oscillations” — The average number of 
secondary coil oscillations per cylinder. 


After delta KV is displayed, the operator will be 
prompted to snap the throttle wide open and re- 
lease it. This action is needed to obtain Snap KV 
and Circuit Gap values. 


“Snap KV” — Secondary KV for each cylinder 
is sampled under load caused by engine accel- 
eration. The highest value is stored and shown 
on the screen. 


“Circuit Gap KV” — The voltage required to, 
jump the largest air gap (except spark plug gap)" 
in each cylinder secondary circuit is stored and 
shown on the screen. 


Repeating this test may yield slightly different 
values. This is due to variations in mixture rich- 
ness, turbulence, temperature, etc. 


1. Start the engine. The analyzer samples the 
cylinder firings and calculates the test values. 


2. Follow the screen prompt and “snap” the 
throttle. The analyzer measures the bum time, 
various KV readings and circuit gap, and then 
displays the results for each cylinder on the 
chart on the screen. 


Press: 
[F2] — to access diagnostic messages; 
[F3] — to display the Secondary Live 
screen; 
[F4] — to cance! the test while it is running, 
or repeat the test after it has com- 
pleted. 
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Secondary Live Screen 
If you press [F3] the Secondary Live screen will 
appear (see Figure 2-31). 


Dragnase 


Figure 2-31 


Gray bars represent the minimum and maximum 
KV’s detected. The thin white line represents the 
average KV’s detected. 


Press: 
[F2] — to run the diagnostic procedure; 
[F9]  — to reset the Min. and Max. bars. 


Digital Secondary KV - DIS 

The test for DIS vehicles runs the same way as 
conventional tests. Follow the screen prompt and 
“snap” the accelerator when prompted. 


Secondary data is collected from the DIS system. 
After a few seconds, the display screen reports 
the following KV readings for the compression 
firings and exhaust firings of each cylinder (see 
Figure 2-32). 


SECONDARY DIS RESU 


EXHAUST 


“Average KV” — The average KV required to ini- 
tiate spark, averaged over a number of firings. 


“Delta KV” — The difference between the mini- 
mum and maximum KV. 


“Burn Time” — The length of time in millisec- 
onds that the spark plug is arcing. 


The “Average KV” values for compres- 
sion should be several KV higher than the 
‘Average KV” for exhaust. Compression 
increases cylinder resistance thus requir- 
ing higher voltage at the plug. High “Av- 
erage KV” values for exhaust indicate 
high resistance. 


Again, repeating this test may yield slightly dif- 
ferent values, due to variations in mixture rich- 
ness, turbulence, temperature, etc. 
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DIS Secondary Live Screen 
If you press [F3] the DIS Compression Live 
screen will appear (see Figure 2-33). 


Gray bars represent the minimum and maximum 
KVs detected. The thin white line represents the 
average KVs detected. 


Figure 2-33 
Press: 

[F2] -to run the diagnostic procedure; 

[F3]  — to toggle between DIS Exhaust and 
Compression, (note that the screen 
title will change) displays exhaust 
firings; 

[F4] — to display all positive firings; 

[F5] - to display all negative firings. 
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Timing Test Diagnostic 

The Timing Diagnostic tests are Total Advance, 
Centrifugal Advance, and Base Timing. Mea- 
sured results are compared against the vehicle 
specification entered and then are highlighted on 
the Results screen to indicate the condition and 
generate diagnostics. 


The sequence described below describes the tim- 
ing test for a vehicle equipped with a “Standard 
Distributor” - one equipped with centrifugal 
weights and a vacuum advance unit. The timing 
test will change depending on the vehicle speci- 
fication entered. For example, vehicles with com- 
puter-controlled timing will not perform the cen- 
trifugal advance portion of the test. 


Make sure the vehicle cannot roll! Place 
the transmission in PARK or NEUTRAL: 
J If necessary, chock the wheels. 


1. The Timing Test screen appears (see Figure 
2-34). The analyzer will test the Total Advance 
Timing first. 


ga testing mark 
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2. Start the engine and increase the RPM into 
the green range shown in the RPM meter. 


3. Press [ADVANCE] or [RETARD] on the tim- 
ing light to align the timing marks on the en- 
gine. 


Lightly tap the “Advance” or “Retard” but- 

tons to advance or retard the timing 1/2 
degree at a time. When the timing marks 
line up press [STORE] on the timing light. 
While maintaining the RPM at the speci- 
fied level, use the timing light to move the 
timing mark to Top Dead Center (T.D.C.). 
Once the mark is at T.D.C. press 
[STORE]. 


4. The analyzer will now perform the Centrifu- 
gal Advance test. Remove the vacuum ad- 
vance hose from the vacuum unit and plug the 
hose. 


5. Increase the RPM into the green range field. 
Use the timing tight to align the timing mark 
to T.D.C. Press [STORE] on the timing light. 


6. The analyzer will now perform the Base Tim- 
ing test. Follow the instructions on the 
vehicle’s emissions decal and prepare the 
engine for the Timing Test. Use the timing light 
and set the timing mark according to the de- 
cal instructions. Once the timing mark is set 
correctly, press [STORE] on the timing light. 


From the Base Timing screen, press: 
[F2] — to display the Timing Test Results 
screen (see Figure 2-35); 
[F3] — to display the Timing Live screen; 
[F4] -— to repeat the test. 


Figure 2-35 


At the Timing Test Results screen, press: 


[F2]  — to view diagnostic messages; 
[F3] -togo to the Timing Live screen; 
[F4] - to repeat the test. 


When you are finished, restore the engine to its 
normal operating condition. For example, if you 
are testing a Ford equipped with an EEC system, 
reinstall the in-line spout connector that you re- 
moved before starting the test. If you are testing 
a GM vehicle, re-enable the Electronic Spark Tim- 
ing Controls and clear codes. 
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Timing Live Screen 

Press [F3] for the Timing Live screen (see Fig- 
ure 2-36). Use this screen to check the effects of 
any changes you make to the vehicle. 


Use the Arrow Keys to select either meter as 
active. Press the number of the digital meter you 
wish to display in the analog meter box. 


Press: 

Left- and Right-Arrow keys — to select the 
active meter; 

[Ft] — to store the current reading in ana- 
lyzer memory (data will be dis- 
played in the boxes at the lower left 
comer of the screen); 

[F3]  — to tum meter trace (used to show 
trends) “ON” and “OFF;” 

[F4]  — to zero-center the active meter. 


User Tests 


Select User Tests from the Diagnostic Tools 
menu. The User Tests menu will appear (see 
Figure 2-37). 


Figure 2-37 


This menu, which you create, can contain up to 
ten different custom test sequences. For details 
on how to create a user test, see Chapter 5, “Utili- 
ties.” 


We recommend that you include Customer Infor- 
mation and Vehicle Specifications as the first and 
second parts of every user test. 


Use the Arrow Keys to scroll up and down the test 
list or type the number of the test you wish to run. 
Press [ENTER] to start the test. 


When each sub-routine in your test is completed, 
press [F10] to proceed to the next sub-routine. 


Press [F10] two times quickly to display a menu 
that will allow you to quit,.repeat or skip a test in 
the routine you are running. 
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Notes: 
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Diagnostic poms T Expansion Utilities The Service Tools Menu lists menus that contain 


Tools = Options 


system-related tests that allow you to test spe- 
cific vehicle systems. 


Many Service Tools Tests begin with a “live” 
screen allowing you to visually check the system 
without running the diagnostic routine. The “live” 
screen allows you to adjust the vehicle and see 
the effects of changes as you make them. 


Battery/Starting/Charging Menu — Contains 
tests for the electrical system 


XInforaat ion |* 
Fuel System Menu — Provides emission tests 
for carbureted and fuel-injected vehicles. 


Ignition Test Menu — Provides diagnostic tools 
for checking the primary, secondary and tim- 
ing systems on a vehicle. 


Main Icons 


Cylinder Power Menu — Provides cylinder 


Press [F7] to see Lead speed and contribution tests. 
Status Screen. Flashing | 


Icon indicates problem x 
with one or more leads. Multi-Analyzer Menu — Provides multimeters, 


“Lab” scopes and recording scopes for digi- 
tal and or analog waveform analysis. 


Press [F10] to display 
previous menu screen. 


DIS Specs loaded. Hot Keys 

[F6] - Help — Displays help screens. 

Araw Kvia sci [F7] - Trigger Lead Status — Displays Trigger 

press the appropriate Lead Status screen. 

arrow to scroll up or [F8] - Kill — Stops the engine. 

ae walanategl ot [F9] - Clear— Clears data fields and displays. 

meter screen. [F10] -Previous Menu — Aborts the test in pro- 

gress and returns to the previous menu or 

proceeds to the next test in a user test. 

[F11] -Form Feed — Form feeds paper from the 
printer. 

[F12] -Print Reports— Displays the Print Re- 
ports menu. 

[Print Screen] — Prints a “screen dump” - an ex- 
act copy of what appears on the screen. 
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Battery / Charging / Starting Menu 


Test Procedure 
Diagnostic Epul Utilities 1. Highlight Battery Test from the Service Tools 
menu and press [ENTER]. Follow the screen 
prompt and type in the battery CCA rating. If 
you are not sure of the battery's rating, refer 
to a battery application manual, or enter the 
numbers per the chart below. 


Battery/Chacging/Starting Menu 


No. of Cylinders CCA 
4 400 
6 500 
8 575 
See ate eer 
pecs. wee Infor sat ion Type in the CCA rating and press [ENTER]. 
Figure 3-1 To change the battery rating units, press [F5]. 


The Battery Rating Units screen will appear. 
Type the number which matches the rating 


Battery Test units you will use. The available units are: 
Overview 
This routine is designed to test and report on the CCA - Cold Cranking Amps; 
condition of any 12-volt automotive battery. The DIN - German Institute for Standardiza- 
test reports the following data: tion units; 
IEC —_— International Electrotechnical Com- 
¢ Available CCA— (Cold Cranking Amps) from mission units; 
the battery A-HR - Amp-Hours 


* Open Circuit Voltage — measured at the 
battery positive and negative terminals The test will run and the results screen will 
¢ Load Voltage — measured at the battery appear (see Figure 3-2) 
positive and negative terminals while a load 
is placed on the battery 


N 


+ Recovery voltage — measured at the posi- 
tive and negative terminals during a odo 
time after the load is remo bat- RATED cca wats 
tery OPEN VOLTS 
LOAD VOLTS 
Required Lead Hookup: RECOVERY VOLTS 
e Battery Load Leads on battery terminals @uow vars 


AVAILABLE CCA 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-27 


Repeats 


Figure 3-2 
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Results in green are within specification. Re- 
sults in yellow are marginal - no diagnostics 
are available. Results in red are above or be- 
low acceptable established limits. Results in 
white have no diagnostics available because 
Vehicle Specifications were not entered. 


Press: 

[F2] -to display the diagnostic mes- 
sages; 

[F4] — to run the test again; 


[F10] — to retum to the Service Toolsmenu; 
[F12] — to display the Print Reports menu. 


Charging Test 

Overview 

The charging test allows you to measure the al- 
temator output under a load condition. This test 
also provides you the tools necessary to check 
the diode condition. 


Conventional Ignitions 
Required Lead Hookup: 
e Green #1 Lead 
* Coil Positive Lead (Yellow) 
* Coil Negative Lead (Blue) 
+ System Ground Lead (White) 
e Positive and Negative Battery Load Leads 
+ Vacuum/Pressure Transducer 
+ Amp Probe 


Recommended Lead Hookup: 
e Complete hookup per Figure 1-27. 


Direct Ignition Systems (DIS) 

Required Lead Hookup: 

+ Green #1 Lead 

* System Ground Lead (White) 

e Positive and Negative Battery Load Leads 

e Vacuum/Pressure Transducer 

e Secondary DIS High Tension Adapters 

+ Amp Probe 

e Low Current Probe (required only if there is 
an inadequate secondary signal —connect the 
low current probe to the B+ ignition module.) 


msama) Place the transmission in “PARK” or, if 

A manual, “NEUTRAL.” Set the parking 
brake. Make sure the vehicle cannot roll. 
If necessary, chock the wheels. 


Charging Live Screen 

The Charging Live screen (see Figure 3-3) ap- 
pears when this test is selected. Use this screen 
to make sure that all leads and vehicle compo- 
nents are working correctly. If the “AMP” digital 
meter shows a high or negative reading, zero the 
amp probe. 
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Update 
Figure 3-3 
Press 

[F1] — to zero the amp probe 
[F2] — to run the diagnostic routine: 
[F3] — to update the diode pattern which 

appears on the screen; 
[F4] — to place a load on the battery 


[F5] - to toggle the scales on the data dis- 
play between a high and low scale 


2] and [F4] keys are avai 
until the battery recovers from the 
applied to it. When the timer reaches zero 
the keys will appear 


remove > the 

completely close the probe jaw 
the analyzer completes th 
Probe procedure, replace t 
making sure it is c a 
negative battery leads! Ch eck 
on the clamp carefully. The ome S 
clamped correctly around the negative t 
minal wires when the probe arrow points 
toward the battery 


Diagnostic Test Procedure 

From the “live” screen, press [F2]. Follow the 
t and run the engine at 2000 
n line on the graph represents 
ay line represents alternator 


g 


If the alternator amps are over 20, a timer 
will appear on the screen. The test may 
en take up to thirty seconds to complete 


alyzer will then place a load on the 
y and then allow the battery to stabilize 


2. Follow the next screen prompt and run the 
engine at idle. The analyzer will then apply a 
load to the battery 


The diode pattern will appear on the screen 
r 


Charging Repeat y 
Results Live a 
Figure 3-4 
Press 
[F2] — to display the Charging Results 
screen; 
[F3] - to display the Charging Live 
screen; 


[F4] — to repeat the test. 
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Charging Results Screen 
When you press [F2] the Charging Results screen 
appears (see Figure 3-5). 


Figure 3-5 


The gray bars represent the actual readings. The 
yellow bars on the “Regulator graph represent 
marginal readings. For acceptable results, the 
gray bar should appear well inside the green area 
on both graphs. The digital readings shown be- 
low the graphs will also indicate whether the re- 
sults are acceptable. Readings outside specified 
limits will appear in red. 


The analyzer then prompts you to judge the di- 
ode pattem. Refer to Figure 3-6. 


Press: 
[F1] — to indicate the diode pattern is 
good; 
[F3] — toindicate the diode pattem is bad; 
[F5] -— to indicate the diode pattem is flat. 


nm 


Sad - Open Stator Terminal 


Bad - Stator Shorted To Ground 


Common Diode Pattems 


Figure 3-6 


A good patter will show regular, even waves, 
with some vanation acceptable. A bad pattem has 
uneven or irregularly shaped waves. A flat pat- 
tem indicates the altemator is not working at all. 


After you indicate the pattem condition, press: 


[F2] -—- to display the diagnostic mes- 
sages; 

[F10] — toretum to the Service Toolsmenu; 

[F12] - to print the test report. 
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Cranking Test 

Conventional Ignitions 

Place the transmission in “PARK” or, if 
manual, “NEUTRAL.” Set the parking 
brake. Make sure the vehicle cannot rol 
If necessary, chock the wheels 


Required Lead Hookup: 

e Green #1 Lead 

* Coil Positive Lead (Yellow 

* Coil Negative Lead (Blue) 

e System Ground Lead (White) 

* Positive and Negative Battery Load Leads 
e Vacuum/Pressure Transducer 

e Amp Probe 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-27 


Cranking Live Screen 

The Cranking Live screen appears (see Figure 
3-7) when the test is selected. Use this screen to 
make sure that all leads and vehicle components 
are working correctly. If the “AMP” digital meter 
shows a high or negative reading, zero the amp 
probe 


Figure 3-7 


Press 

[F1] — to zero the amp probe; 

[F2] — to run the diagnostic routine; 

[F3]  — to toggle the ranges of the data dis- 
played between high and low 
scales 

[F4]  — default is to "ON", which "kills" the 
ignition system (conventional igni- 
tions only), press to remove inhibit 
and allow engine to start; 

[F5] | — to freeze screen information. 


Diagnostic Procedure 
1. If the engine is running when you press [F2], 
the analyzer will kill the engine. Follow the 
screen prompt (see Figure 3-8) and crank the 


engine until it starts. 


ENABLE FUEL SYSTEM 
n Diagnostic 


Cranking 
Messages Live 


Repeat 


Figure 3-8 


Press 
[F2] — to display Diagnostic Messages, af- 
ter the engine starts; 
[F3] — to display the Cranking Live screen 
[F4] — to repeat the test 
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Direct Ignition Systems (DIS) 

Place transmission in “PARK” or, if 

manual, “NEUTRAL.” Set parking brake. 

J Make sure vehicle cannot roll. If neces- 
sary, chock the wheels. 


Required Lead Hookup: 

+ Green #1 Lead 

e System Ground Lead (White) 

e Positive and Negative Battery Load Leads 
e Vacuum/Pressure Transducer 

e Secondary DIS High Tension Adapters 

e Low Current Probe 

+ Amp Probe 


Follow the screen prompt and disable the fuel 
system as described below. Then crank the en- 
gine until it starts and press [F2] to access Diag- 
nostics. 


PFI (Ported Fuel Injection) Vehicles: 
1. Tum the ignition key “ON.” 


2. After the ignition key is “ON,” press the accel- 
erator pedal all the way down. This will cause 
the computer on these vehicles to inhibit fuel 
flow because it is put in a “Clear Flood” mode. 


3. Hold the accelerator pedal all the way down 
and crank the engine until the prompt “EN- 
ABLE FUEL SYSTEM - START ENGINE” 
appears. The analyzer then displays the re- 
sults on the screen. Release the accelerator 
pedal and continue cranking to allow the en- 
gine to start. 


If the engine starts before the “Re-enable 

Fuel” prompt appears, release the accel- 
erator pedal, tum the ignition “OFF” and 
repeat the test. 


For GM TBI (Throttle Body Injection) 

Vehicles: 

1. Remove the injector cable at the injector. 
These vehicles are not automatically disabled 
when the throttle is wide open. Remove the 
rubber or plastic airflow filter over the injec- 
tor, and then unplug the cable connector at 
the injector. 


2. Crank the engine until prompted to re-enable 
the fuel system. When the test results appear 
on the screen, stop cranking. 


3. Follow the screen prompt and re-connect the 
injector and start the engine. 


For Ford, Chrysler / Mitsubishi, 
and Other Systems: 
1. Disable the fuel system. Check the man- 
ufacturer’s specifications for the correct pro- 
cedure. 


2. Crank the engine until prompted to enable the 
fuel system. Discontinue cranking when re- 
sults appear on screen. Re-enable the fuel 
system, and start the engine. 


Ported Fuel Injection (PFI) with Clear Flood 
Mode, and Sequential Fuel Injection (SEFI) 
with Clear Flood Mode 

1. Tum the ignition key to the RUN Position. 


2. Depress the Accelerator all the way to WIDE 
OPEN THROTTLE. 


3. Begin cranking the engine until prompted to 
enable fuel system. 


4. Release the Accelerator and continue crank- 
ing until the engine starts. 
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If the engine starts during Step 3, imme- 
diately release the accelerator pedal and 
re-run the test. 


Ported Fuel Injection (PFI) without Clear 

Flood Mode, and Sequential Fuel Injection 

(SEFI) without Clear Flood Mode 

1, Disconnect Fuel Pump Relay or Inertia 
Switch. 


2. Run the engine until all fuel is exhausted from 
the fuel system. 


3. Follow the screen prompts. 


Throttle Body Injection (TBI) and 

Central Fuel Injection (CFI) 

1. Disconnect the fuel injector connector(s) at 
the fuel injector. 


2. Run the engine until all fuel is exnausted from 
the fuel system 


3. Follow the screen prompts 


Disabling Fuel Systems - Carburetor 
Carburetor with Electric Fuel Pump 


3. Follow the sc 


3. Follow the screen prompts 
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Carburetor with Decel Valve 
1. Disconnect decel valve per manufacturer's 
recommendations. 


2. Run the engine until all fuel is exhausted from 
the carburetor bowl. 


3. Follow the screen prompts. 


Drain Test 

Use the Drain Test to determine the current drain 
cause by any vehicle component. Use the Low 
Current Probe to detect a current drain. For best 
results, do not connect the Low Current Probe 
around the battery leads. 


Required Leads: 
e System Ground (White) 
e Low Current Probe 


Test Procedure 
1. Select the test from the menu. The Drain Test 
screen appears (see Figure 3-9). 


Figure 3-9 
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Fuel System Menu 


Menu Choices 
2. Press [F1] and follow the screen prompts to Selecting the Fuel System menu allows you to 


zero the Low Current Probe. display a menu of two tests. The Four Gas Ex- 
haust Testdisplays exhaust gas readings for the 
3. Set up the test. vehicle at both idle and cruise RPM. 
Press: 
The arrow keys — to change the audible 


alarm level. 

[F1] — to zero the Low current probe; 

[F3] — to toggle the meter scale on the dis- 
play screen between 0-1 amp and 
0-10 amps; 

[F5] — to freeze the meter display, so that 
you can study the pattern more 
closely. 


4. Clamp the Low Current Probe around the wire 
in the circuit that you want to test. Make sure 
that the probe is completely closed. 


Figure 3-10 


5. Make sure the remote is nearby. Press the Up 
or Down Arrow Keys to set the audible alarm 
limits. The light gray line in the meter onthe The Fuel Injection Test displays exhaust gas 
display screen will move up or down as you readings as well as electrical and fuel pressure 
press the Arrow Keys. data for fuel injected systems. 


6. The meter displays amps over time. As the 
analyzer detects a current drain, it will draw 
the pattem on the screen. If the drain moves 
above the alarm level which you have set, the 
remote will beep. 


Nore] For most accurate results, zero the amp 
E probe often during extended testing. 


eee 


3-10 400 Series Work Station Operator's Manual 


Chapter 3 - Service Tools 


Four Gas Exhaust Test 
Conventional Ignitions 
Required Lead Hookup: 
e Green #1 Lead 
e System Ground Lead (White) 
e Secondary Lead and Adapter 
e Exhaust Probe 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-2 
Direct Ignition Systems: 


7 


Required Lead Hookup: 

e Green #1 Lead 

e System Ground Lead (White 

e Positive and Negative Battery Load Leads 
e Vacuum/Pressure Transducer 

e Secondary DIS High Tension Adapters 

e Low Current Probe 

e Amp Probe 

e Exhaust Probe 


Live Screen 

The “live” screen (see Figure 3-11) will appear 
whenever the test is selected. The default ana- 
log meters (RPM and Vacuum) will always ap- 
pear. Use the arrow keys to highlight either meter. 
Press the number of any highlighted digital meter 
to display that meter in the highlighted meter 
Digital meters colored in gray are not available 
either because the leads are not connected or 
they are already displayed. Digital meters will be 
gray during bench warm-ups. 


Figure 3-11 


Press: 
[F1] | — to turn the trace function “ON” or 
“OFF? 
[F2] - to run the diagnostic test; 
[F3] — totoggle meter zero center function 


“ON” or “OFF.” 


Diagnostic Procedure 

1. Start the engine, if necessary. Follow the 
screen prompts and run the engine at cruise 
RPM. Watch the RPM box - red numbers in- 
dicate the RPM is too high, or too low. Green 
numbers indicate that the readings are within 
the test limits. When the analyzer detects a 
stable cruise RPM, the high speed portion of 
the test will run 


2. Follow the screen prompt and adjust the 
vehicle's engine to run at the manufacturer's 
idle RPM. When the analyzer detects the 
RPM within spec, the analyzer will read the 
RPM and dilution values, and will display the 
results on the screen, with a shadow function 
to show the acceptable range (see Figure 
3-12) 
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Press: 
[F2] — to display diagnostics; 
[F3] — to display the Live screen; 
[F4] — to repeat the test. 


The Engine Speed Meter on the left side will al- 
ways be displayed. 


FER SAS EMISSION TEST 


Figure 3-12 


Fuel Injection Test 

Use this test to diagnose problems with injector 
pulse, fuel pressure and related intake manifold 
vacuum problems in fuel injection systems. 


Required Lead Hookup: 

+ Green #1 Lead 

e Coil Positive Lead (Yellow) 

+ Coil Negative Lead (Blue) 

+ System Ground Lead (White) 

e VacuunvPressure Transducer 

+ Low Current Probe around the #1 cylinder 
injector wires. 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-27. 


Test Procedure 
COVER ALL FUEL SYSTEM TEST 
WN LEAD CONNECTIONS WITH A RAG 


TO PREVENT FUEL FROM SPRAYING 
OVER THE HOT ENGINE. WHEN BLEED- 
ING THE SYSTEM, DRAIN THE BLEED 
FUEL INTO A PROPER CONTAINER. 


1. Install a drain hose on the end of the bleed 
adapter. Refer to Figure 3-13. Make sure the 
hose is long enough to reach a container to 
catch the excess fuel drained when you bleed 
the system. 


2. Connect the VacuunvPressure Transducer to 


the fuel injection system (see Figure 3-13). 
Position the transducer so that it is lower than 
the connection at the fuel rail. Bleed all air 
from the transducer. Connect the proper 
adapter to the fuel line between the TBI unit 
and the fuel pump. In other systems, connect 
the adapter to the fuel rail, again, using the 
proper adapter. Adapter kits are available 
from various manufacturers. 


1____ Drain Hose To Proper Container 
For Storing Fue! 


‘lege 


Se Virmanen 


Connect To Foel Rall Using 
Required Adapter 


Figure 3-13 


3-12 400 Series Work Station Operator's Manual 


Chapter 3 - Service Tools 


rin the trigger box. Press 
pop out. Use 
gger and press 


connect 


apt 


nect the low c 
nder injector wires. This 
e #1 injector electrical pu 
pressure pulses shown on th 
bleed the air out of the fuel system. Drain any 
ess fuel into a proper container. Repeat 
the procedure until fuel pressure pattern looks 

well-defined, as shown in Figure 3-14 


Expand Super impose 


Press Figure 3-15 
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S 
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From the Analysis screen, press: 


[F1] — to zero all leads used in this test; 

[F2] - to display the Adjustments screen; 

[F3] - to record pattems; 

[F4] — to expand the scope meters to full 
screen; 

[F5] | — to superimpose both patterns in 


one meter screen. 


Figure 3-16 shows an example of the Expanded 
screen. 


Ad jesteeats 


Freeze 


Figure 3-16 


Press: 
[F2] -— toretum tothe adjustments screen; 
[F3] -— to freeze the display; 
[F5] -— to superimpose both patterns in 


one meter screen. 


Figure 3-17 shows an example of the Freeze 
screen. Press [F3] to unfreeze the display. 


ee 63 
Ad jasteests 


Figure 3-17 


Moving flags 

Type the number of the flag to move. The num- 
ber on the flag on the screen will grow larger to 
show that it is activated. Press the right- or left- 
arrow keys to move the flag from side to side. 
Note that the digital readouts under the meters 
will change as the flag moves. Flags move in the 
same manner in both expanded and superim- 
posed modes. 


Note the digital displays in the lower right comer 
of the screen, under the scope display. The read- 
outs display the voltage, time in milliseconds and 
frequency in hertz at each test point marked by 
a flag. 


6. To complete the test, tum the engine OFF. 
Cover the transducer assembly with a rag to 
catch any fuel spillage and remove the as- 
sembly from the fuel line. 


TRANSDUCER ASSEMBLY FROM 


WN NEVER ATTEMPT TO REMOVE THE 
THE ENGINE WHILE IT IS RUNNING! 


Reassemble the fuel line system. 
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Ignition Test Menu 


Diagnostic Expansion Utilities 


fools | Options 


RIS 91 PONTIAC BONNEVILLE Saith 
Setup Custoser r 


Inforsation 


Oirect 
Access 


Figure 3-18 


Primary Ignition Test 
The Primary Ignition Live test collects primary ig- 
nition data at idle speed. 


Required Lead Hookup: 

e Green #1 Lead 

e Coil Positive Lead (Yellow) 
e Coil Negative Lead (Blue) 
e System Ground Lead (WI 
e Positive and Negative Battery L 
e Vacuum/Pressure Transducer 


oad Leads 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-27. 


Press 
F1] — to turn meter trace (used to show 
trends) “On" or “Off* ; 

[F2] — to display primary ignition diagnos- 
tic information; after data is col- 
lected, the results screens are dis- 
played; 

[F3] -— to zero center the active meter 


value changes are displayed as 
+/- either side of the zeroed refer- 
ence point 


+ On pwr 13. 68er: 


= meu wanton 8.7- 3) [O mmm wars 
P won 18. 40 me 4| 


‘COIL meut 


Trace Diagnose Zera Center 
* On / OFF On / OFF 


Figure 3-19 


Diagnostic Procedure 
The test automatically runs once it is selected. 
creen shown in Figure 3-20 appears. 


“Dwell Test) Prisary 
Results Live 


Figure 3-20 


400 Series Work Station Operator's Manual 


3-15 


Chapter 3 - Service Tools 


DELL TEST PESTS 


Figure 3-21 


From the Dwell Test Results screen (see Figure 
3-21), press: 
[F1]  — to backup and review the Primary 
Ignition Results screen; 


[F2]  — to read the Diagnostic Messages; 

[F3] _ — to display the Primary Ignition Live 
screen; 

[F4] - to repeat the test. 


Test Result Definitions 
Battery Volts — The voltage measured at the 
battery positive and negative terminals. 


Coil Input + — The voltage measured at the 
positive terminal of the ignition coil. This measure- 
ment is an average of several readings prior to 
the “Points Open / Transistor Off portion of the 
primary pattern. 


- Coil Volts — The voltage measured at the 
negative terminal of the ignition coil. This mea- 
surement is an average of several readings just 
after the “Points Close / Transistor On” portion of 
the primary pattem. 


- Coil Volts (Final) — The voltage measured at 
the negative terminal of the ignition coil. This 
measurement is an average of several readings 
just before the points open / transistor off portion 
of the primary pattem. 


Average Dwell — The average of each cylinders 
dwell over one distributor revolution. DWELL is 
the period of time measured in degrees or per- 
cent that current is flowing in the primary ignition 
circuit. 


Dwell Variation — The Maximum Cylinder Dwell 
and Minimum Cylinder Dwell during one distrib- 
utor revolution. 


fee ee SS SS Ses sss ee 
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Dwell Test Result Definitions 

Average Dwell — The average of each cylinder's 
dwell over one distributor revolution. DWELL is 
the period of time measured in degrees or per- 
cent that current is flowing in the primary ignition 
circuit. 


Dwell Variation — The Maximum Cylinder Dwe 
and Minimum Cylinder Dwell during one distrib- 
utor revolution 


Dwell On Variation — The variation in degrees 
or percent of the DWELL ON signal. This mea- 
surement relates to variations of when the points 
close or the electronic module tums on to provide 
power to the ignition coil 


Dwell Off Variation — The variation in degrees 
or percent of the DWELL OFF signal. This mea- 
surement relates to variations of when the points 
open or the electronic module tums off. This re- 
lates to when the spark plug fires in each cylin- 
der. 


Cylinder — When the actual firing order is used 
this relates to the actual cylinder number. When 
the actual firing order is not used this relates to 
the Nth cylinder in the firing order. 


Dwell — The individual dwell of each cylinder 
during one revolution of the distributor: 


Secondary Ignition Test 
tiontest collects and displays 


burn times (milliseconds) 


sted below 


econdary Lead 
Lead (White) 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-27. 


Secondary Live Screen 
The Secondary Ignition Live screen appears 
when the test is selected (see Figure 3-22). 


Figure 3-22 


Gray bars represent the minimum and maximum 
KV's detected. The thin white line represents the 
average KV's detected. Press [F2] to run the di- 
agnostic procedure 
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Diagnostic Procedure 
1. Start the engine. The analyzer samples the 
cylinder firings and calculates the test values. 


2. Follow the screen prompt (run the engine at 
idle or cranking speeds) and “snap” the ac- 
celerator when prompted. The analyzer mea- 
sures the bum time, various KV readings and 
circuit gap, and then displays the results for 
each cylinder on the chart on the screen 
shown in Figure 3-23. 


Press: 
[F2] — to display diagnostic messages, 
[F3] — to display the Secondary Live 
screen; 
[F4] — tocancel the test while it is running, 
or to repeat the test after it has 
completed. 


Conventional Ignition 


ECONOMY IGMITION 


Figure 3-23 


KV Readings 

Average KV — The average KV required to ini- 
tiate a spark. The amount for each cylinders 
secondary circuit is stored and shown on the 
screen in the proper cylinder column. 


Delta KV — The difference between the mini- 
mum and maximum KV. 


Burn Time — The length of time in milliseconds 
that the spark plug is arcing. 


Burn KV — The average KV required to main- 
tain the spark. The amount for each cylinders 
secondary circuit is stored and shown on the 
screen in the proper cylinder column. 


Burn KV Slope — The change in Bum KV from 
the start of the spark line to the end of the spark 
line. 


Coil Oscillations — The average number of sec- 
ondary coil oscillations per cylinder. 


After delta KV is displayed, the operator will be 
prompted to snap the throttle wide open and re- 
lease it. This action is needed to obtain Snap KV 
and Circuit Gap values. 


Snap KV — Secondary KV for each cylinder is 
sampled under load caused by engine accelera- 
tion. The highest value is stored and shown on 
the screen. 


Circuit Gap KV — The voltage required to jump 
the largest air gap (except spark plug gap) in each 
cylinder secondary circuit is stored and shown on 
the screen. 


Repeating this test may yield slightly different 
values. This is due to variations in mixture rich- 
ness, turbulence, temperature, etc. 


eee 
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Digital Secondary KV - DIS 
The test for DIS vehicles runs the same way as 
conventional tests 


Required Lead Hookup: 

e Green #1 Lead 

e System Ground Lead (White 

e Positive and Negative Battery Load Leads 
e Vacuum/Pressure Transducer 

e Secondary DIS High Tension Adapters 

e Low Current Probe 

¢ Amp Probe 


DIS Secondary Live Screen 
The Secondary Ignition Live screen appears 
when the test is selected (see Figure 3-24). 


> Diagnose ors ally at 
Exhaust Positive 5 Negative 


Figure 3-24 


Gray bars represent the minimum and maximum 
KVs detected. The thin e represents the 
average KVs detected 


white li 


Press 

[F2] | — to run the diagnostic procedure; 

[F3] - to toggle between DIS Exhaust and 
Compression, (note that the screen 
title will change) displays exhaust 
firings 

[F4] - to display all positive firings 

[F5] - to display all negative firings 


Diagnostic Procedure 
1. Start the engine. The analyzer samples the 
cylinder firings and calculates the test values. 


2. Follow the screen prompt (run the engine at 
e or cranking speeds) and “snap” the 


various KV readings and circuit gap, and then 
displays the results for each cylinder on the 
chart on the screen shown in Figure 3-25. 


Press: 
[F2] — to display diagnostic messages; 
[F3] - to display the Secondary Live 
screen 
[F4] — to repeat the test. 


Secondary 
Live 


Figure 3-25 
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Secondary data is collected from the DIS system. 
After a few seconds, the display screen reports 
the following KV readings for the Compression 
Firings and Exhaust Firings of each cylinder (see 
Figure 3-25): 


“Average KV” — The average KV required to ini- 
tiate spark, averaged over a number of firings. 


“Delta KV” — The difference between the mini- 
mum and maximum KV. 


“Burn Time” — The length of time in millisec- 
onds that the spark plug is arcing. 


“Snap KV” — Secondary KV for each cylinder 
is sampled under load caused by engine accel- 
eration. The highest value is stored and shown 
on the screen. 


sion should be several KV higher than the 
“Average KV" for exhaust. Compression 
increases cylinder resistance thus requir- 
ing higher voltage at the plug. High “Av- 
erage KV" values for exhaust indicate 
high resistance. 


The “Average KV” values for compres- 


Again, repeating this test may yield slightly dif- 
ferent values, due to variations in mixture rich- 
ness, turbulence, temperature, etc. 


Ignition Pattern Scope 

Parade Pattern 

The parade pattem shows KV peaks of all active 
cylinders. The default ignition pattem is Parade 
Secondary (see Figure 3-26). 


Figure 3-26 


Required Analyzer Hookup: 

* Green #1 Lead 

* Conventional Secondary Lead 
e System Ground Lead (White) 
« Exhaust Analyzer Probe 


Recommended Analyzer Hookup: 
+ Complete hookup per Figure 1-27. 


Press: 
Up- and Down-Arrow Keys — to adjust the 
KV range on the screen (when the 
arrows appear). 


[F1]  — to toggle between Parade Primary 
and Secondary pattems; 

[F2]  — to toggle between Raster Primary 
and Secondary pattems; 

[F3] _ — to toggle between Sequential Pri- 
mary and Secondary pattems; 

[F5] -— to “freeze” or “un-freeze” the dis- 


play; 


e e 
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DIS Vehicles 

Parade patterns show the compression pattem 
for all cylinders (see Figure 3-27). Press [F1] to 
display either all negative or all positive firings 
This will enable you to view compression and ex- 
haust firings for all cylinders 


c 
o 
M 
P 
R 
E 
S 
S 
I 
o 
N 


Freeze 
on/off 


Figure 3-27 


Required Analyzer Hookup: 
Lead 

e System Ground Lead (White 

econdary DIS Leads 

e Exhaust Analyzer Pro 


* Green #1 


Recommended Analyzer Hookup: 

* Complete hookup per Figure 1-27 
Press 

Up- and Down-Arrow Keys - t 

K\ ti 


a ws ap 
Right- and Left-Arrow Keys - 


(F2) -to y the Raster Pattern 
[F3 á -t lay the Sequential Pattern 
[F4] -to o the Compression dis- 
play All Positive” or “All Nega- 
tive” cylinders were displayed; 
[F5] -— to “freeze” or “un-freeze” the dis- 


Raster Patterns 

Raster patterns display the waveforms for all 
cylinders at one time (see Figure 3-28). The pat- 
terns are arranged in firing order from top to bot- 
tom 


Raster 


r Sequential 
Secondary < ` 


Freeze 
on/off 


Figure 3-28 


Right- or Left-Arrow Keys — to adjust the 
time scale on the pattern meter 
ay the Parade Pattern 
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Sequential Pattern 

Sequential pattems (see Figure 3-29) display a 
waveform for each cylinder, in firing order as en- 
tered through the Setup function at the Main Menu. 


Press: 

Up- and Down-Arrow Keys — to adjust the 
KV range on the screen (when the 
arrows appear). 

Right- or Left-Arrow Keys — to adjust the 
time scale on the pattem meter. 


[F1] -to toggle between Primary and 
Secondary Parade pattems; 

[F2] -to display the Raster Pattern 
screen; 

[F3]  — to display the Sequential Pattern 
screen (see Figure 3-30); 

[F5] -— to “freeze” or “un-freeze” the dis- 
play; 


55- 
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Timing Test 
Timing Live Screen Press: 
The Timing Live screen (see Figure 3-31) ap- [F1] | — to store the current reading in ana- 
pears when this test is selected. Use this screen lyzer memory (data will be dis- 
to check the effects of any changes you make to played in the boxes at the lower left 
the vehicle comer of the screen); 

[F3]  — to tum meter trace (used to show 

trends) “ON” and “OFF;” 
[F4] - to zero center the active meter. 


The Timing Diagnostic test tests total advance, 
centrifugal advance, and base timing. Measured 
results are compared against the vehicle speci- 
fication entered and then are highlighted on the 
Results screen to indicate the condition and gen- 
erate diagnostics 


Diagnostic Procedure 
The sequence described below describes the tim- 
ing test for a vehicle equipped with a “Standard 
Distributor” - one equipped with centrifugal 
Figure 3-31 weights and a vacuum advance unit. The timing 
test will change depending on the vehicle speci- 
fication entered. For example, vehicles with com- 
Use the right- or left-arrow keys to select either puter-controlled timing will not perform the 


active meter. Press the number of the digital vacuum advance portion of the test. 
meter you wish to display in the analog meter box 
Make sure the vehicle cannot roll! Place 
Required Lead Hookup: the transmission in PARK or NEUTRAL 
e Green #1 Lead If necessary, chock the wheels 


e Coil Positive Lead (Yellow 
e Coil Negative Lead (Blue 1. Press [F2]. The Timing System Test screen 
e System Ground Lead (White appears (see Figure 3-32). The analyzer will 


e Vacuum/Pressure Transducer test the Total Advance Timing first. 


Recommended Lead Hookup: 
e Complete hookup per Figure 1-27 
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Figure 3-32 


2. Start the engine if necessary, and increase 
the RPM into the green range shown in the 
RPM meter. 


3. Press [ADVANCE] or [RETARD] on the tim- 
ing light to align the timing marks. 


ightly tap the “Advance” or “Retard” but- 
ons to advance or retard the timing 1/2 
degree at a time. When the timing marks 
line up press [STORE] on the timing light. 
While maintaining the RPM at the speci- 
fied level, use the timing light to move the 
timing mark to Top Dead Center (T.D.C.). 
Once the mark is at T.D.C. press 
[STORE]. 


4. The analyzer will now perform the Centrifu- 
gal Advance test. Remove the vacuum ad- 
vance hose from the vacuum unit and plug the 
hose 


5. Increase the RPM into green range field. Use 
the timing light to align the timing mark to 
T.D.C. Press [STORE] on the timing light. 


. The analyzer will now perform the Base Tim- 


ing test. Follow the instructions on the 
vehicle's emissions decal. Use the timing light 
and set the timing mark according to the de- 
cal instructions. Once the timing mark is set 
correctly, press [STORE] on the timing light. 


From the Base Timing screen, press: 
[F2] — to display the Results screen (see 
Figure 3-33); 
[F3] — to display the Timing Live screen; 
[F4] — to repeat the test. 


Figure 3-33 


Press [F2] to display the diagnostic mes- 
sages. 


When finished, retum the engine to its normal 
operating condition. For example, if you are 
testing a Ford equipped with an EEC system, 
reinstall the in-line spout connector that was 
removed before starting the test. If testing a 
GM vehicle, re-enable the Electronic Spark 
Timing Controls and clear codes. 
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Cylinder Miss Recall 
Cylinder Miss Recall helps pinpoint misfiring cyl- 
inders by recording the waveforms from each cyl- 
nder firing and playing them back for the opera- 
tor to examine. Make sure that the correct spec 
is entered for the vehicle so that 

e the number of cylinders is entered correctly 

e the firing order is entered correctly 

e the analyzer is getting signals from the test 

leads 


Required Lead Hookup: 
e Green #1 Lead 


Recommended Lead Hookup: 


hookup per Figure 1-2 


Figure 3-34 


As the computer gathers the required information 
the prompt “COLLECTING IGNITION PAT- 
TERNS" appears 
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Follow the screen prompts and press: 
[F3] - to begin displaying the information 
on the screen. 


The Cylinder Miss Recall screen displays the 
following information for each revolution when 
playback is stopped by pressing [F3]: 
e Revolution number 
© Bum time per cylinder, measured in millisec- 
onds 
e Peak kilovolts, per cylinder. 


The analyzer will play back each revolution re- 
d until the operator stops the playback 


Press 
[F3] | — to stop the playback on a particu- 
lar revolution. 
[F4] — to repeat the test. 


Watch the screen for the miss. When it appears, 
press [F3] to stop the playback. If you miss the 
‘frame” that shows the misfire, press the up- ar- 

to see the next revolution or press the 
key to see the previous revolution 
] to resume the playback again. 
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Cylinder Power Menu 


Diagnastic 2 Utilities 


Figure 3-35 


Cylinder Speed Variation Test 

The Cylinder Speed Variation Test plots engine 
RPM and either average vacuum or pressure 
overtime. The test results are displayed in a win- 
dow on the screen, and portions of the resulting 
plot can be magnified for closer inspection. 


Required Lead Hookup: 
¢ Green #1 Lead 
* Conventional Secondary Lead 
+ Coil Positive Lead (Yellow) 
* Coil Negative Lead (Blue) 
+ System Ground Lead (White) 


Recommended Lead Hookup: 
+ Complete hookup per Figure 1-27 


1. Select the Cylinder Speed Variation Test from 
the Cylinder Power menu. Follow the first 
screen prompt and press the number which 
matches the test configuration you wish to run 
(see Figure 3-36). 


CYLINDER SPEED VARIATION TEST 


Figure 3-36 


2. The Data Collection screen appears (see Fig- 
ure 3-37). Follow the screen prompts and 
press: 

[F1] — to zero the vacuunv/pressure lead, 
if you are running the RPM and 
Vacuum or Pressure test; 

[F2] — to run the test under acceleration; 

[F3] — to run the test under deceleration; 

[F4] — to run the test at idle. 


CYLIMER SPEED VARIATION TEST 
DATA COLLECTION 


secelerate .Cecelerate 


Figure 3-37 
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3. Follow the screen prompts and run the en- 
gine at the specified RPM. After the analyzer 
gathers the test data and processes the re- 
sults, the “Cylinder Speed Variation Test” 
screen appears (see Figure 3-38 


eccent cvmwer J 34 2 


Expand © Contract 
Range Range 


Figure 3-38 


Press: 

Right- or Left-Arrow Keys — to move the 

yellow range window right or left. 

[F1] — to make the yellow range window 

in the upper full curve window 
arger 

to make the 


upper 


[F2] - 


smaller 
[F4] — to repeat the test 
The Number Key matching the cylinder 
you want to highlight — The high- 
lighted cylinder dot turns white on 
the screen 


Interpreting the Curve 

Generally, severe variations or RPM drops be- 
tween cylinders indicates problems in engine 
performance 


To pinpoint a weak cylinder, find the cylinder that 
appears low on the curve. Because of engine 
dynamics, the weak cylinder is usually the one 
BEFORE the low cylinder on the curve. In larger 
V-8's, the weak cylinder may appear two or even 
three cylinders before the low cylinder on the 
curve under acceleration 


A good acceleration curve will show all cylinder 
firings within 50 RPM of each other, with only 


minor variations 


Consult the Help screens for detailed information. 
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Cylinder Contribution Test 
Required Lead Hookup: 
e Green #1 Lead 
© Coil Positive Lead (Yellow) 
* Coil Negative Lead (Blue) 
e System Ground Lead (White) 
e Positive and Negative Battery Load Leads 
e Vacuum/Pressure Transducer 


Recommended Lead Hookup: 
e Connect all leads per Figure 1-27. 


When the test is selected, the Cylinder Contribu- 
tion screen appears (see Figure 3-39). This 
screen displays the live RPM readings for each 
cylinder. 


Figure 3-39 


The gray bars represent the minimum and maxi- 
mum readings for each cylinder. 


Cylinder Efficiency (Conventional Ignitions) 
The Cylinder Efficiency test measures the rela- 
tive power contribution of each cylinder to over- 
all engine performance. The test measures power 
lost when each cylinder is inhibited. Then the 
computer calculates the relative contribution of 
each cylinder and displays that information on the 
screen in the form of a bar graph. 


The Cylinder Efficiency data screen appears 
when this test is selected (see Figure 3-40). The 
message “SHORTING CYLINDER #n” (where ‘n’ 
denotes the cylinder number) appears. 


NER EFFICIENCY 


Figure 340 


After the data has been collected, the computer 
calculates the results and displays the RPM Drop 
Values in the boxes under the graph. 


Press: 

[F2] — display Diagnostics; 

[F3] - display the Cylinder Contribution 
screen (the “live” screen for this 
test); 

[F4] — repeat the test; 

[F5] - run the Power test. 


Press: 
[F2] — to run the Cylinder Efficiency test; 
[F4] - to run the Power test; 
[F9] -— to clear the display and begin dis- 
playing new information. 
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The vertical bars represent the power LOST 
when a cylinder is “killed.” The taller the bar, the 
greater the power loss. There is a bar for each 
cylinder, arranged in firing order. 


The light blue box which appears behind the 
green bars represents the average RPM for the 
vehicle. Any bars which appear in red are below 
the average, and represent a weak cylinder 


Cylinder Power Check 

Cylinder Power Check allows the operator to “ki 
cylinders and watch the resulting chang nen- 
HC, CO T 
s the ¢ 


vide better results on older engines o 
hich are running roughly 


Requi 

. Gr 

. Co 

* Coil Negat ive Lead 
e System Ground Lea 


. Exha aust Gas Analyzer Lead 


Eissomimended Lead Hookup: 
e Connect all leads per Figure 1-2 


Power Check does NOT apply to DI 
vehicles 


(77) 
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Some computer-controlled fuel manage- 
ment systems attempt to compensate for 
RPM loss during Power Check. You can 
often disable this compensating feature 
according to the vehicle manufacturer's 
instructions. However, it may be easier 
to run a Cylinder Efficiencytest, which will 
not trigger the computer compensation 


if the engine is computer controlled, you 


run the Power Check. If the computer 
you will see the RPM com- 
as cylinders are inhibited. When fin- 
e-connect any components 


+ Cyl inder 
d Contrib » Efficiency 


Figure 3-41 


Follow the screen prompt or press: 


[F1] —- to toggle between “Manual” and 
“Automatic” testing. 

[F3]  — to return to the Cylinder Contribu- 
tion screen. 


[F5] -to go to the Cylinder Efficiency 


screen. 
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AutomaticTesting 
The automatic sequence will inhibit each cylin- 
der in firing order, one at a time. 


ManualTesting 

Make sure that the engine is running at a stable 
RPM. For manual testing, type in the cylinder 
number(s) to inhibit. The analyzer then inhibits the 
cylinder and displays the various readings on the 
chart on the screen. Type the number of an in- 
hibited cylinder to release that cylinder. 


Cylinder Performance (DIS Vehicles) 

If you enter specifications for a DIS vehicle, the 
analyzer will automatically run the Cylinder Per- 
formance test. The computer calculates the rela- 
tive contribution of each cylinder and displays that 
information on the screen in the form of a bar 
graph. 


Required Lead Hookup: 

* Green #1 Lead 

e System Ground Lead (White) 
e DIS Secondary Leads 


Recommended Lead Hookup: 
* Connect all leads per Figure 1-27. 


1. Press [F2] (Diagnose) to start the Cylinder 
Performance test. The Cylinder Performance 
meter screen appears (see Figure 3-42). Ad- 
just the vehicle's engine to provide a stable 
RPM reading, and then press [F2]. 


2. The Cylinder Performance data screen and 
the message “SETTING UP FOR CYLINDER 
PERFORMANCE" appears. 


188 158 28 


— eee — 


Figure 3-42 


After the data has been collected, the com- 
puter calculates the results and displays the 
cylinder rating values in the boxes under the 
graph. 


Press: 

[F2] — to display Diagnostics; 

[F3] — to display the Cylinder Contribution 
screen, the “live” screen for this 
test; 

[F4] — to repeat the test. 


aM 
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Multi-Analyzer Menu 


This menu provides a series of multimeters and 
lab scopes for displaying and analyzing “live” 
vehicle data. 


From the Service Toolsmenu use the arrow keys 
or press [5] and [ENTER] to access the Multi- 
Analyzer menu. 


Diagnostic ~ Service 
foals. ent eee 


Expansion 
Options 


Utilities 


ES 31 rowriac BONNEVILLE Serth 
Setup Custoser s 
Tnforsation 


Direct 
Access 


Figure 343 


Multi-Adjustments 

The Multi-Adjustments screen allows the opera- 
tor to see the “live” results of any adjustments 
made on the test vehicle. 


180 


CO mresa ioe 


Figure 3-44 


The “default” meters (RPM and dwell) will always 
appear when Multi-Adjustment is selected. Use 
the right- and left-arrow keys to select an active 
meter in order to change it to another meter. 
Active meters are indicated by the yellow border 
around the meter. All of the digital meters except 
for the timer and temperature can be displayed 
as analog meters. Press the number of the digi- 
tal meter to display that meter as an analog meter. 
Digital meters colored in gray are not available 
for meter display, either because they do not 
apply, or because they are tumed “OFF.” 


From the “Multi-Adjustment” screen, press: 


[F1]  — to toggle the timer “ON” and “OFF;” 

[F2]  — to toggle the trace function “ON” 
and “OFF;” 

[F3] — to Zero Center the analog meters. 
The Zero Center Meter icon ap- 
pears in the lower left corner of the 
active analog meter. 

[F5]  — toggle the timing light “ON” and “OFF.” 
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Multi-Meter 
The “default” meters (RPM and current) will al- 
ways appear when Multi-Meter is selected. 


Changing the Multi-Meter Setup 

Type the number of the leads configuration you 
wish to use. A check will appear in the box next 
to the list (see Figure 3-46). 


Press: 
[F2] - toretum tothe Multi-Meter screen; 
[F3] -— to zero the amp probe; 
[F4] -— tozerothe vacuum/pressure trans- 


ducer. 


Use the right- and left-arrow keys to select an ac- 
tive meter in order to change it to another meter. 
Active meters are indicated by the yellow border 
around the meter. All of the digital meters except 
for the timer can be displayed as analog meters. 


Press the number of the digital meter to display Figure 3-46 
that meter as an analog meter. Digital meters col- 
ored in gray are not available for meter display, Multi-Meter Ranges 


either because they do not apply, or because they 
are tumed “OFF.” 


1. AC Voltage: 
0 to 60 Volts AC RMS. 


From the Multi-Meter screen, press: 2. DC Voltage: 

[F1] -— to toggle the trace function “ON” 0 to +/-50 Volts DC, high-impedance 
and “OFF.” (10 megohm) meter. 

[F2]  — totoggle the timer “ON” and “OFF.” 

[F3] | — to Zero Center the analog meters. 3. Resistance: 
The Zero Center Meter icon ap- 0 to 2 megohms. 
pears in the lower left comer of the 
active analog meter. 

[F5] -to display the Multi-Meter Setup 


screen (see Figure 3-46). 
[0] — to toggle the continuity tester func- 
tion “ON” and “OFF.” 


————— lM 
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Multi-Scope 

During this test the analyzer converts voltage read- 
ings from any electrical device into a waveform on 
the display screen. Display any electrical pattern 
ranging from +/- 25 volts, freeze it, and analyze it 
for voltage changes over millisecond time periods 


The Dual Trace Scope compares waveforms 
from two different components; for example, the 
Crank/Cam sensor and an injector. If you know 
what their respective 
pare the two to see if the 
wrong time because it Is receiving 
from the Crank/Cam sensor 


will appear. Make any changes 
sary to the settings listed in this screen 
(refer to Quick Spec Entry in Chapter 1 
for details). Press [F2] to continue 


2. Tne DUAL TRACE SCOPE screen will now 
appear (see Figure 3-47) 


CHANNEL B 
manscore Loses: 


Figure 3-47 


wo 
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You may change the source leads for chan- 
nels A and B, the trigger source, and the time 
scale as necessary. To change the source 
leads, use the up- or down-arrow keys to high- 
ight the channel of your choice (A or B) and 
press [ENTER] (see Figure 3-48) 


Figure 3-48 


A drop-down menu will appear (see Figure 
3-49). Highlight the correct source lead and 
press [ENTER]. 


Figure 3-49 
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Synchronizing the Pattern 

When a pattem is not synchronized, it will often 
be hard to read because its position on the screen 
is not controlled. 


To stabilize the pattem on the screen, synchronize 
the pattem so that it is triggered by some event, 
such as the beginning of an injector pulse. When 
synchronized, the pattem begins at the left edge 
of the screen, where the triggering event occurs. 


4. To change the trigger source, use the up- or 
down-arrow keys to highlight the TRIGGER 
source selection and press [ENTER]. A drop- 
down menu will appear (see Figure 3-50). 
Highlight the correct trigger source and press 
[ENTER]. 


Figure 3-50 


5. To change the time scale, use the up- or 
down-arrow keys to highlight the TIME 
SCALE selection and press [ENTER]. A drop- 
down menu will appear (see Figure 3-51). 
Highlight the correct time scale and press [EN- 
TER]. 


Figure 3-51 


6. Connect the trigger lead to any point that will 
serve as a trigger. The trigger lead can be con- 
nected to the same point as the source lead. 


Start the engine. The waveforms will appear 
in the display halves of the boxes. 


Press: 

[F1] — to zero all leads used in this test; 

[F3] — to record pattems; 

[F4] — to expand the scope meters to full 
screen (see Figure 3-52); 

[F5] — to superimpose both pattems in 
one meter screen (see Figure 
3-53). 


Ne Eee 
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oT 


Expanded Dual-Trace Scope 


Figure 3-52 


From the expanded screen, press: 


[F2] — to retum to the Dual Trace Scope 
screen. This allows the operator to 
make any necessary adjustments 
to triggers, voltage or time scales 

[F3] -to “freeze” the pattern on the 


screen. The analyzer then stops 
freezes) the waveforms on the 
screen and displays time flag 


and 


3H 


unfreeze” the s and resume 
play press [F3] again 

[F5] — to toggle between expanded wave- 
forms (see Figure 3-52) and super- 
mposed waveforms (see Figure 
3-53). This allows close compari- 


son of both waveforms over time 


Note the digital displays in the lower left corner 
of the screen, under the scope display. The read- 
outs display the voltage time in milliseconds and 
frequency in hertz, at each test point marked by 
a flag, when Freeze is selected 


SUPERIMPOSED DUAL TRACE SCOPE At) 


Adjusteents r Freeze r Expand 


Figure 3-53 


High Current Probe: Selecting this item allows 
you to use the light-grey high-amp probe as a 
DC-coupled trigger and display source. DC-cou- 
pling couples all frequency components of the 
trigger signal to the trigger and display circuitry. 
useful for most signals, but is especially useful 
iding a stable display of signals with low 
ncies or low repetition rates. It will display 
tly and proportionally the signal and value 
being measured 


The typical use for this selection is for examining 
the average amperage values of a high current 
waveform, for example, starter motor draw. High- 
light this item using the up and down arrow keys, 
then press [ENTER]. 
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High Current Probe (AC COUPLED): This se- 
lection will use the light-grey high-amp probe as 
a trigger and display source, but the signals will 
be AC coupled into the analyzer. AC coupling ca- 
pacitively couples the input signal to the vertical 
deflection circuitry of the oscilloscope screen. 
This method of coupling blocks the DC compo- 
nent of the signal input. Only the fluctuating, or 
changing, portion of the waveform will be dis- 
played on-screen. 


AC coupling is useful for viewing small AC wave- 
forms having large DC offsets, such as per-cyl- 
inder changes in cranking or charging waveforms. 
Highlight this item using the up and down arrow 
keys, then press [ENTER]. 


Selecting this item will cause the Voltage Scale 
selection menu to pop out. Make your selection 
by highlighting the desired voltage scale using the 
up and down arrow keys, then press [ENTER]. 


Printing Reports 


This option is available only after press- 
E ing [F3] to freeze the waveforms. 


Press [F3] to freeze the screen display. Adjust the 
flags as necessary and then press [F12] to print 
the Dual Trace Scope data report. The report lists 
the customer information and the values recorded 
at the flag locations on the screen. 


Moving Flags 

Only one flag can be moved at a time. To select 
a flag, press the corresponding number. The 
number on the active flag will appear larger. Press 
the arrow keys to move the flags. This allows the 
operator to check and compare voltages at any 
particular time. 


Uniscope 

The Uniscope allows the operator to examine a 
single waveform at various apeeds and update 
rates with or without a trigger from the engine. 


When the test is selected, the Uniscope screen 
appears (see Figure 3-54). 


Figure 3-54 


Synchronizing the Pattern 

When a pattem is not synchronized, it will often 
be hard to read because it will be scrolling across 
the screen. 


To stabilize the pattern on the screen, synchro- 
nize the pattem so that it is triggered by some 
event, such as the beginning of an injector pulse. 
When synchronized, the pattem begins at the left 
edge of the screen, where the triggering event 
occurs. 


The cursor will appear in the trigger box. Press 
[ENTER]. The trigger menu will pop out. Use the 
arrow keys to select a trigger and press [ENTER]. 


Dee 
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From the Expanded screen, press: 

[F2] - to return to the Uniscope screen. 
This allows the operator to make 
any necessary adjustments to trig- 
gers, voltage or time scales 

[F3] -to “freeze” the pattern on the 
screen. The analyzer then stops 
(freezes) the waveforms on the 
screen and displays time flags and 
voltage readings at particular times. 
The flags are spaced apart accord- 
ing to the time scale selected from 
the Uniscope screen. 


To “unfreeze” the pattems and resume playback, 
press [F3] again 


High Current Probe: Selecting this item allows 
you to use the light-grey high-amp probe as a 
DC-coupled trigger and display source. DC-cou- 
pling couples all frequency components of the 
trigger signal to the trigger and display circuitry. 
Itis useful for most signals, but is especially useful 
for providing a stable display of signals with low 
frequencies or low repetition rates. It will display 
xactly and proportionally the signal and value 


lis selection is for examining 
erage values of a high current 
xample, starter motor dr: High- 
the up and down arrow keys, 


nN USING 
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High Current Probe (AC COUPLED): This se- 
lection will use the light-grey high-amp probe as 
a trigger and display source, but the signals will 
be AC coupled into the analyzer. AC coupling ca- 
pacitively couples the input signal to the vertical 
deflection circuitry of the oscilloscope screen. 
This method of coupling blocks the DC compo- 
nent of the signal input. Only the fluctuating, or 
changing, portion of the waveform will be dis- 
played on-screen. 


AC coupling is useful for viewing small AC wave- 
forms having large DC offsets, such as per-cyl- 
inder changes in cranking or charging waveforms. 
Highlight this item using the up and down arrow 
keys, then press [ENTER]. 


Selecting this item will cause the Voltage Scale 
selection menu to pop out. Make your selection 
by highlighting the desired voltage scale using the 
up- and down-arrow keys, then press [ENTER]. 


Printing Reports 
This option is available only after press- 
ing [F3] to freeze the waveforms. 


Press [F3] to freeze the screen display. Adjust the 
flags as necessary and then press [F12] to print 
the Uniscope data report. The report lists the 
customer information and the values recorded at 
the flag locations on the screen. 


Moving Flags 

Only one flag can be moved at a time. To select 
a flag, press the corresponding number. The 
number on the active flag will appear larger. Press 
the right- and left-arrow keys to move the flags. 
This allows the operator to check and compare 
voltages at any particular time. 


Note the digital displays in the lower left comer 
of the screen, under the scope display. The read- 
outs display the voltage time in milliseconds and 
frequency in hertz, at each test point marked by 
a fiag when Freeze is selected. 
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Main Icons 


P Press [F7] to see Lead Status 
) Screen. Flashing Icon indi- 
cates problem with one or 
more leads. 


Press [F10] to display previ- 
ous menu screen. 


DIS Specs Loaded 


Arrow Keys are active - press 
the appropriate arrow to 
scroll up or down a text 
screen, or move the highlight 
from one meter to another. 


Chapter 4 
Expansion Options 


This menu provides access to optional modules that 
ı may have installed on your analyzer. The follow- 
ms may appear on the menu and some are 
ribed in more detail in the sections that follow 


to on-board computer information from Chrysler, 
GM, Ford, and some import makes. The engine 
analyzer manipulates that information to allow you 
des and system sensors, read data 
m information and run manufacturer self-test 
procedures 


Flow Charts Menu — This item displays a menu of 
the optional Flow Chart procedures that apply to the 
current vehicle specifications. Flow Charts is a CD- 
ROM based module that allows you to diagnose en- 
gine operational problems in a step-by-step manner. 


Emission Certification — This item will appear if Glo- 
bal Gas software has been installed on the unit. Glo- 
bal Gas provides exhaust gas measurements and 
international emission testing capabilities. This 
product is not part or the standard software kit. It is 
purchased separately. 


Mitchell On-Demand — This item appears if the 
DOS version of Mitchell On-Demand is installed. 
Mitchell On-Demand is a CD-ROM based database 
of vehicle information and diagrams. Year/make/ 
model pass-through software uses the current ve- 

cle specifications to start Mitchell On-Demand at 
the appropriate location in their menuing system so 
ill not have to re-select the vehicle 


Other Options Menu — This item displays a menu 
of options which you may customize for other com- 
mercially available software that you have installed 
on your unit. Items can easily be added to the menu 
by providing a title and the name and path for ex- 
ecuting the program 
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Exit To DOS— This item allows you to exit the ana- 
lyzer software and enter the DOS environment. 


Smoke Meter — This item appears if the Smoke 
Meter software is installed on the unit. It provides 
diesel vehicle exhaust opacity testing. This prod- 
uct is not part of the standard software kit. It is 
purchased separately and includes additional test 
leads. 


Other supported products may appear on the 
menu when they are installed on the unit. Gen- 
erally, the modules do not appear on the menu 
unless they are installed, and, will appear ghosted 
if the current vehicle specification is not supported 
by the module. 


Hot Keys 


— Trigger Lead Status — Displays 
Trigger Lead Status screen. 

— Kill — Stops the engine. 

— Clear —Clears data fields and dis- 
plays. 

[F10] — Previous Menu — Aborts the test 
in progress and retums to the pre- 
vious menu or proceeds to the next 
test in a user test. 

— Form Feed — Form feeds paper 
from the printer. 

[F12] - Print Reports — Displays the 

“Print Reports” menu. 
[Print Screen] — Prints a “screen dump” - an 
exact copy of what appears on the 
screen. 


[F7] 


[F8] 
[F9] 


[F11] 


Task Switching 


Using the Flow Charts program or the AD-Net 
Scan Tool with the 40-400 Professional Work 
Station provides you with “Task Switching” capa- 
bility. Task Switching allows you to “leave” the 
400 Engine Analyzer, Flow Charts, OBC Scan 
Tool, or certain other functions to retrieve data 
from another software module installed in the 400 
unit. 


When other available software modules are in- 
stalled in the 400 unit, the [F1] key on the mod- 
ule main menu changes to “Select Module.” For 
example, if you are in the OBC Scan Tool mod- 
ule, and Flow Charts is installed, the [F1] key on 
the OBC menu changes to “Select Module.” If 
you are in Flow Charts, and OBC Scan Tool is 
installed, the [F1] on the main Flow Charts menu 
changes to “Get Measurement.” Once you have 
obtained the desired measurement, you can then 
retum to the original module and continue the pro- 
grammed test where you left it. 


To select another software module: 
1. Retum to the software module's main menu. 
2. Press [F1]. 


3. Use the Arrow keys to select the desired mod- 
ule and press [ENTER]. 
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On-Board Computer (OBC) 


About the OBC Function 


The On-Board Computer function allows access 
to on-board computer information from Chrysler, 
GM, Ford and some import makes. The engine 
analyzer manipulates that information to allow 
you to 


e read fault codes and system sensors 
e read data stream information 
e run manufacturer self-test procedures 


This section provides a brief overview 
of the OBC function. For detailed in- 
structions on the use of the OBC func- 
tion, consult the AD Net Scan Tool 
Operation and Maintenance Guide 
(P/N 520-05604). 


This function interacts closely with manufacturer 
computers, and follows manufacturer test proce- 
dures. Each manufacturer has a number of dif- 
ferent systems. 


Many malfunctions that appear to be related to 
computer systems are actually the result of me- 
chanical breakdown, poor electrical connections, 
or damaged vacuum hoses, rather than problems 
computer system components themselves 
r this reason, it is recommended that you al- 
ways run a Quick Comprehensive Test after us- 
ing the OBC Module to diagnose computer sys- 
tems 


Software Updates 


rformed on the analyzer, 
mismatch between the 
Tool. This will require 
om the 
mpietely 
the opera- 


e Expan- 


C Initializing...” screen will ap- 
the analyzer communicates 
e software mis- 
g message (see 


N 


WARMING: Scan Tool Needs Dounioading !!! 
Do you want to dounload nou? 

(Dountoad Duration. 10 sinutes) 

Press F2 to download. or F4 to exit OBC 


89 Olóssodi le Cutlass Calais 
Select OSC System and press ENTER 


r T r a 


Figure 4-1 


cess and 
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Flow Charts 


3. Press [F2] to perform the download. The pro- 
cess will take about 10 minutes. When it is 
finished, the analyzer will be ready to perform 
OBC functions. 


If the warning message in Figure 4-1 
appears when the operator accesses the 
OBC function on the analyzer and no 
software update has been performed re- 
cently, it is most likely the result of a cor- 
ruption of the Scan Tool’s downloadable 
memory. Press [F2] and the analyzer will 
correct the problem. 


Figure 4-2 
Flowcharts Screen example. 


Automotive Diagnostics Fleucharts 


= The DIAGNOSTIC CIRCUIT CHECK is the correct starting p 
for dizgnatis of all ECR and driveability prebless. Iros 
code charts should BOT be sed unless troeble codes are 
correatig present. The est of trouble code dhagesstec 
charts shen a code is intereittent sag resit ie 
pisdiaqeesis and replacesest of non-defective parts 


Figure 4-3 
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Mitchell On-Demand 


Mitchell On-Demand is available in both 
Windows® and DOS versions. Only the 
DOS version of Mitchell On-Demand can 
be installed on to the 400 Series Profes- 
sional Work Station. 


If the year, make, and model of the ve- 
hicle testing specifications entered into 
the 400 Series match Mitchell database 
information, Mitchell-supportive 400 Se- 
ries software will automatically start the 
Mitchell On-Demand program and sup- 
ply the specifications to allow it to display 
the "Category" menu. Year, Make , and 
Model will show as [F1], [F2], and [F3] se- 
lections on the left side of the screen. You 
may review them as needed by pressing 
the appropriate key. If only one, or two, 
of the database items match, you will be 
required to enter the remaining items to 
reach the “Category” menu. You may 
then select any of the available items on 
the category list to access that function 
for the specified vehicle. 
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Other Options Menu 


NOTE: The Other Options menu is not 
available if Exit to DOS is disabled. 


Service Expansion Utilities 
Tools Options 


Inforsat+on 


Figure 4-4 
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Running an Optional Application 

To run an optional application from the Other Op- 
tions menu, use the Arrow Keys to highlight the tem 
and press [ENTER], or type the item number. 


The computer exits the analyzer software and 
starts the optional software application. 


Return to the Analyzer Software 

1. Exit the optional application software (consult 
the application’s User Manual for complete 
instructions). The cursor is then in the MS- 
DOS environment. 


2. Change to the drive where the analyzer soft- 
ware is located. 


3. Type CD\400 and press [ENTER]. 
4. Type 400 and press [ENTER]. 


The analyzer software starts and the title screen 
appears. Press any key to continue. For more in- 
formation on steps 2 through 4, consult an MS-DOS 
reference manual for a complete explanation. 


Adding New Options 

Depending on the hard disk space available, up 
to nine (9) applications can be installed on the 
system. Adding an additional or larger hard drive 
to the analyzer computer can increase the num- 
ber and/or size of the optional software applica- 
tions installed. 


If No Options Are Currently Installed: 


1. Press [1], Add/Edit Other Options to add a 
new software application to the analyzer. Ifno 
options are currently installed, the Add/Edit 
Options screen appears (see Figure 4-5). 


Figure 4-5 


2. Enter the title of the optional software program 
and press [ENTER]. The cursor moves to the 
next field. 


3. Enter the executable file name and path and 
press [ENTER]. 


4. Press [F10] to return to the Other Options 
menu. The newly installed optional software 
application appears in the menu. 


If other options are installed, 
and you want to add another option: 


1. From the Expansion Options menu, highlight 
Other Options, then press [ENTER]. 


2. Highlight Add/Edit Other Options, then press 
[ENTER]. A screen similar to the Add Edit Op- 
tions screen in figure 4-6 appears. If you have 
multiple options installed, their names will be 
listed 


3. Use the arrow keys to scroll to a blank line, 
then press [ENTER]. Then, the Add/Edit Op- 
tions screen 4-5 will be displayed. 


TT na 
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Figure 4-6 


2. The cursor highlights the first option in the list. 
Use the up- or down-arrow keys to select the 
want to edit and press [ENTER]. 
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Deleting an Optional Application 

1. Select Add/Edit Other Options from the Oth- 
er Options menu and press [ENTER]. The 
Add/Edit Options screen appears, (see Fig- 
ure 4-6). 


2. Move the cursor to the optional application in 
the list that you want to delete. 


9 


Press [F5]. The analyzer deletes the item from 
the list. 


4. Press [F10] to retum to the Other Options 
menu. Note that the optional application is re- 
moved from the menu. 


Exit to DOS 


Select this menu item any time you wish to 
leave the analyzer program and go into the MS- 
DOS environment. Highlight the menu item or 
type the item number and press [ENTER]. The 
program will exit the analyzer software and en- 
ter MS-DOS. 


very familiar with MS-DOS commands 
and their functions! “Tinkering” in MS- 
DOS can cause serious software prob- 
lems, which will result in service call costs 
to your shop. 


Do NOT use this function unless you are 


To retum to the analyzer software from MS-DOS: 


1. Change to the drive where the analyzer soft- 
ware is located. 


2. Type cD\400 and press [ENTER]. 
3. Type 400 and press [ENTER]. 


The analyzer software starts and the title screen 
appears. Press any key to continue. 
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Notes: 
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| Utilities 


a rad —— A PIUMA The “Utilities Menu” provides various administra- 

tive and calibration functions. These routines al- 

me ties g i - | low you to customize screen displays and report 

l | printouts according to your country, unit of mea- 
| sure, etc 


| Hot Keys 

| [F6] -Help — Displays help screens 

[F7] -Trigger Lead Status — Displays 
“Trigger Lead Status” screen. 

[F8] -Kill — Stops the engine. 

PEPE iha E = [F9] -Clear — Clears data fields and dis- 

Information g plays. 

[F10] -Previous Menu — Aborts the test in 

| progress and retums to the previ- 

| ous menu or proceeds to the next 
test in a user test 

[F11] -Form Feed — Form feeds paper from 


| 
| 
| 


š the printer. 
Main Icons [F12] -Print Reports — Displays the “Print 
Press [F7] to see Lead Repons Tanu 
Status Screen. Flashing [Print Screen] — Prints a “screen dump”, an 
Icon indicates problem exact copy of what appears on the 
with one or more leads. sciet 


Press [F10] to display | 
previous menu screen. 


DIS Specs loaded. 


Arrow Keys are active - | 
press the appropriate 
arrow to scroll up or | 
down a text screen, or 
change the scale on a 
meter screen. 
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Dealer Information Calibrate 


Gas Analyzer is turned off 
ne Analyzer Configuration” screen (re- 


Items 2, 3, and 4 will not appear if Glo- 


Autosot: Diagnests: 
‘aces Ramer S bal Gas is installed on the unit. In that 
Oe Angi tog Hot j case, all gas calibration must be per- 


ferv. state. ZIP formed in Global Gas. 


| Portage. nī 49002 
re 


PHONE NUMBER 
ae butomatic Options 
MESSAGE Tests 
Leader in Automotive Systems Diagnosis. 


Research and Developzen? 
| penctacturen ct aus ra Procee = 


== 


Type in the inform 


The cursor mov 


Coppright (C1 IT% Matemotior Bieyanst ies, A Bivisves of PA 


a ech formation e vehicle Setup . Custoser Direct 
If you need to c 9 + Specs Inforsat ion S access 


ously, press [F9 
Figure 5-2 


Calibrating Leads 

alibrate” submenu, press [1] and [EN- 
d Calibration” screen appears 
en and prepare 
When all the 
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“Lead Calibration” must be performed 
when the leads are disconnected and 
then reattached to the analyzer or when 
serviced. 


he “Lead Connection” diagram appears (see 
Figure 5-3). 


Figure 5-3 


Make sure all the leads are connected correctly 
as shown in the diagram. 


Make sure the gray amp probe is con- 
nected around the Negative Battery Load 
Lead - NOT the Negative Battery Cable! 
The arrow on the probe may point either 
toward or away from the battery. 


Press [F2] to run the calibration routine. The cali- 
bration results appear in the boxes under the 
name of each lead on the screen. If a lead is in- 
dicated as “BAD,” check the connections again 
and press [F4] to repeat the calibration routine. 


Press [F10] to retum to the “Calibrate” menu. Dis- 
connect the leads before beginning the next task. 


Calibrate Gas Bench 

The Gas Bench calibration is performed by the 
analyzer software. The analyzer requires a warm- 
up period before it completes a calibration. 


The analyzer calibrates itself using specially for- 
mulated gases which are certified for concentra- 
tion. These gases are stored in the bottle inside 
the lower left-hand cabinet. 


later in this chapter and make sure the 
calibration values stored in analyzer 
memory match those listed on the gas 
bottle. 


Refer to “Enter Gas Calibration Values” 


To run the calibration procedures, open the valve 
on the gas bottle and look at the pressure gauge. 
If the gauge reads less than 20 PSI, replace the 
bottle. Replacement bottles are available from 
any authorized service center. 


Always close the gas bottle valve after 
each calibration. 


1. Press [2] and [ENTER] from the Calibrate 
menu. At this point, the gas analyzer bench 
will autozero if the analyzer determines it is 
necessary. 


2. Make sure the analyzer probe is removed 
from the tailpipe. If the sample hose is set up 
for dual exhaust testing, remove the dual ex- 
haust assembly. 


3. Follow the screen prompt and open the cali- 
bration gas bottle valve. Press [F2] to begin 
the test. Prompts appear describing what is 
happening inside the bench. 


a a ee E U 
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Successful Gas Calibration 
the screen prompts a 


ample probe with t 


‘over the gas 
robe tip cap. 


1, Follow 


Failed Gas Calibration 
1. Follow the screen prompts and check the an- 


alyzer. 


2. Make sure that the gas bottle valve is open 
(tum the valve counterclockwise.) 


3. Check the “Calibration Gas Values” screen 
against the values printed on the calibration 
gas bottle. If the two sets of numbers do not 
match, see the “Enter Gas Calibration Valies” 
section for details on how to enter the correct 
values into memory. 


BE SURE CAL. BOTTLE VALVE IS OPEN. 

IS THE CAL. GAS PRESSURE OVER 28 PSI? 

CHECK FOR RESTRICTIONS IN CAL. GAS FLOW. 
IF ALL ABOVE ARE OK, REDO CALIBRATION. 
ANO IF CAL. STILL FAILS, CALL SERVICE. 

CLOSE CALIBRATION GAS BOTTLE. 


Proceed 


Figure 5-4 


5. If the analyzer detects a leak again, remove 
the sample hose from the gas bench and seal 
the sample hose inlet fitting (refer to Figure 
6-2). Run the routine again. If the analyzer 
passes the calibration routine, carefully check 
the sample hose and probe for leaks. If the 
analyzer fails again, check the following: 


[ CHECK FOR 


Cracks or chipped surfaces 
which might cause leaks. 


Filter Housing 


Cracks, tears or brittleness, 


Filter Housing O-ring 
which might cause leaks. 


Clear Tubing Ends Cracks 
Probe Tip Cap Cracks or tears 
Sample Hose Cracks or tears 
Flexible Probe Cracks 


f you cannot find a leak and the analyzer will not 
pass the leak porfion of the gas calibrafion rou- 
tine, call an authorized service center for repairs. 


IF THE ANALYZER FAILS A GAS 
CALIBRATION, REMEMBER TO RE- 
MOVE THE PLASTIC CAP FROM THE 
PROBE END BEFORE RE-RUNNING 
THE CALIBRATION ROUTINE! 


IF YOU DO NOT REMOVE THE PROBE 
TIP CAP YOU WILL FAIL ALL SUBSE- 
QUENT GAS CALIBRATIONS! 


REMEMBER TO REMOVE THE PLAS- 
TIC CAP FROM THE PROBE END BE- 
FORE CONTINUING TO TEST VE- 
HICLES! 
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Enter Gas Calibration Values 

From the “Calibrate” menu press [3], “Enter Gas 
Calibration Values” and [ENTER]. The “Calibra- 
tion Value Entry” screen appears (see Figure 


Figure 5-5 
This screen displays the values currently saved 
in the analyzers memory. 


Compare the gas values printed on the calibra- 
uon gas bottle to mos shown on the screen. 


To replace a 
containing fewer digits, first fi 
with zeroes (0's) and then type in the new 
number. 


[F2]. The n 


[ alues will 
nd the program w 


vill retum 


Gas Calibration Verification 

ibrate” menu press [4], “Gas Cali- 
bration Verification” and [ENTER]. Follow the 
screen prompt and open the calibration gas bottle 
[F2] to perform the test. 


eadings, it will 
oe ay the val- 
ows the com- 


Figure 5-6 


Compa e values in each column. lf they do 
not match within a few points, run a Gas Calibra- 
tion procedure and then run the Gas Calibration 
Verification routine again. If the values still do not 
match, call an authorized service technician. 


If the values match, press [F2] to return to the 
Calibrate” menu. 


SSS... = 
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Diskette Utilities 


The 400 Series Analyzer 


y designed to format 


Diagnestic 
Tools 


Direct 
Access 


‘Gaforeat ion 


Figure 5-7 


Formatting Diskettes 
Use this utility to format diskettes. Press [3] and 


= Usable Diskette Bytes 
EAA es Disketten 
2 


720 KB Dichettos 


Diskette Rating 


Only If Needed 


Figure 5-8 


The “Format Type” box shows you the format 
choices available 


e “Auto Select Type” instructs the computer to 
automatically check the diskette to determine 
which type of format should be used. To use 
the “Auto Select” feature, insert a diskette in 
the drive and press [F3] to start formatting. 


e “1.44 MB Diskettes” - formats 1.44 MB dis- 
kettes (also known as “High Density’). 


e “720 KB Diskettes” - formats 720 KB diskettes 
(also known as “Double Density’). 


1, Use the Arrow Keys to select the format type. 


2. Insert a diskette into the floppy drive. 
Press: 

[F1] — to instruct the computer to check 
the disk and format it only if neces- 
sary 

[F3] — to format the diskette according to 
the format type specified in the 
“Type” box 


3. Press [F10] to retum to the previous menu 


400 Series Work Station Operator's Manual 57 


Chapter 5 - Utilities 


Self-Diagnostic Tests 


Select “Self Diagnostic Tests” from the “Utilities” The Module Status Information screen lists the 
menu. The “Self Diagnostics” submenu appears version number information for all the accessory 
(see Figure 5-9). options installed on the analyzer. 


Update Module Status Information 

1. Press [F1] to update the information on the 
screen after installing a new option or updat- 
ing an option already on the system. 


2. At the flashing cursor, type in the serial num- 
bers of the Engine Analyzer and any other op- 
tions installed. When you are finished typing, 
press either the Down Arrow Key or [ENTER] 
to scroll through the list. The analyzer program 
queries and displays the version information 
automatically. 


When calling an authorized service rep- 

Figure 5-9 lies} resentative for help with any software 

problem it is recommended that you print 

2 out a copy of the diagnostic report. The 

Module Tests service representative will ask you to 

From the Self-Diagnostics Tests submenu, move read back some of the version informa- 

the cursor to highlight Module Tests and press tion before attempting to diagnose a 
[ENTER]. This routine displays the “Module Sta- problem. 


tus Information” screen (see Figure 5-10). 
3. Press [F10] to retum to the “Self Diagnostic 
Tests” submenu. 


Figure 5-10 


a 
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Computer System Tests 

From the Self-Diagnostics Tests submenu, move 
the cursor to highlight Computer System Tests 
and press [ENTER] 


This data screen (see Figure 5-11) shows the 


computer configuration information 


CPU TYPE 

CONVENTIONAL MEMORY 
EXTENDED MEMORY 
FLOPPY DRIVE A 

FLOPPY DRIVE 8 

HARD DISK ORIVE C TYPE 
HARD DISK ORIVE D TYPE 
NUMBER OF SERIAL PORTS 


NUMBER OF PRINTER PORTS 
BIOS DATE 
DOS VERSION 6.22 


1/18/35 


Figure 5-11 


An authorized service representative may ask 
you to display this screen before attempting to di- 
agnose a problem 


Press [F10] to return to the “Self Diagnostic Tests” 
submenu 


Setup System 


Selecting “Setup System” from the “Utilities” 
menu displays a Setup System sub-menu (see 
Figure 5-12 


Diagnostic 
Tools 


Service 
Tools 


Expansion 
Options 


Utilities 


94 Liecola 
Vehicle 
Specs 


Towa Car Monroe 
Setup Customer ‘ 
Information 


Direct 
Access 


Figure 5-12 


Use the Arrow Keys or type in the number of the 
p function you wish to use and press [EN- 


Set Time and Date 

This selection allows the operator to enter the 
ect time and date. The time and date are au- 
tomatically printed on all customer and technical 
reports generated by the analyzer. 


1. Select “Set Time and Date” from the “Setup 
System” menu 

2. The “Set Time and Date” screen appears (see 
Figure 5-13) with the current settings dis- 
played 
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Printer Setup 

This function allows you to select an optional 
printer and change the printer configuration in 
analyzer memory (see Figure 5-14). 


5-10 


Figure 5-13 


3. Press the Up or Down Arrow Key to move the 


cursor to the setting that must be changed. 
The cursor will appear in one of the data fields. 
Type in the correct setting and press [EN- 
TER]. Press [ENTER] to move the cursor from 
one field to the next. 


Press: 
[F3] — to toggle between AM and PM; 
[F5] — to change the time format from 
AM/PM to 24 hr. 


. When finished, press [F10] to save the data 
and retum to the “Setup System” sub-menu. 


The program does NOT automatically 
compensate for Daylight Savings Time. 


Figure 5-14 


Press: 

Arrow Keys — to toggle between the 
“Printer and “Paper dialog boxes; 

[1] or[2] — to choose the type of printer to 
be configured in the printer dialog 
box or the size of the paper in the 
Paper dialog box. Any changes 
made appear in the “Current Set- 
up” box; 

[F1] — to enter the default setup configu- 
ration into memory; 

[F3] - to toggle between available printer 
ports. The port number will change 
in the “Current Setup” box. 


400 Series Work Station Operator's Manual 


Chapter 5 - Utilities 


Set Country Format 

This function allows you to change the display 
character format accordin a particular 
country's requirements 


(2) tancunce lOa 
O aE a 
ENGLISH ‘SWEDISH 
NORWEGIAN 
FLEMISH 


DUTCH 


N 


see Figure 5 
displayed on the screen 


Figure 5-16 


Use the Arrow Keys to move the cursor until 
the correct choice is highlighted or type in the 
letter or number of choice. Press [ENTER] to 
confirm the change. The dialog box will dis- 
appear and the new selection will be dis- 
played in the “Set Country Format” screen. 


Press: 
[F3] — to undo any changes made 


Figure 5-15 


3. Press the number of the c ory to b 
changed. A dialog box will appear listing the 
available choices for that particular category 


see Figure 5-16 
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Time 

The time can be displayed on the analyzer and 
in customer reports in a 12-hour style, a 24-hour 
(1 p.m.) style, and a military style (13:00). 


To change the clock style from a 24-hour style to 
a military style press [4]. Use the Arrow Keys and 
select style (A) from the dialog box, (see Figure 
5-17). Press [ENTER]. 


SET COUNTRY FORMAT 


Figure 5-17 


Set Units 

Select this function from the “Setup System” sub- 
menu to change the measurement system. The 
“Set Units” screen (see Figure 5-18) provides the 
following choices for each measurement: 


Figure 5-18 


Press: 

[1] - to choose between Fahrenheit and Cel- 
sius temperature readings. Use the Ar- 
row Keys to highlight the correct entry and 
press [ENTER] to confirm the choice. 

[2] — tochoose between Degree and Percent- 
age dwell readings. Use the Arrow Keys 
to highlight the correct entry and press 
[ENTER] to confirm the choice. 

[3] — or [4] to choose between the following 

Pressure and Vacuum units: 

PSI - pounds per square inch 

KPA - kilo pascals per 

INHG - inches of mercury 

Bars 

Torr 

[F1]-— to load SI (metric) units. 

[F2]— to load ANSI units. ANSI units are gen- 
erally used for American/English defaults. 

[F3]- to load default units into memory. The 
default units are the same as the USA 
ANSI settings. 


512 
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Engine Analyzer Configuration 
From the Setup System submenu, 
and [ENTER] to access the Engine Analyzer 
Configuration screen. The “Engine Analyzer 

9) allows 


€ the list. Press [ENTER] to tog 
ticular function “ON” and “OFF.” 


| J DISPLAY CUSTOMER INFORMATION ON REPORTS 
| of DISPLAY DEALER INFORMATION ON REPORTS 

f L orseLav VEHICLE SPECIFICATIONS ON REPORTS 
| A SCREEN SAVER ON 


S DISPLAY CORRECTED CO 
J DISPLAY LAMBDA 

Vf VISUAL INSPECTION 
of, au DIESEL LEAD 


J WALKING BEAR 


Resote 
* Contrast 


Figure 5-19 


The “Gas Analyzer’ is set to “ON” by default (box 
contains a check mark), displaying Gas Analyzer 
readings and messages in the event of problems 
with the exhaust analyzer. 


The “Display Customer Information,” “Display Dealer 
Information,” and “Display Vehicle Specifications” 
settings customize the customer report format. It is rec- 
ommended that specifications are printed on each re- 
port, to see where a vehicle tested spec, and to 
venty that the specification in memory is correct. If a 
specification for a vehicle isn't correct, modify it using 
Vehicle Specifications,” [F1], from any menu screen 
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A “Screen Saver’ is a moving pattern that ap- 
pears on the display monitor after you have not 
used your computer for an amount of time. It pro- 
vides less wear on, and longer life of, the moni- 
tors Cathode-ray Tube. Other selections may 
appear for individual screen savers. 


“Corrected CO” set to “ON,” is displayed in the 
Four Gas Live screens. 


“Display Lambda’ set to “ON,” is displayed in the 
Four Gas Live screens. 


“Visual Inspection” set to “ON,” appears as a step 
in the Quick Comprehensive Test. 


‘AVL Diesel Lead" set to "ON" indicates that an 
AVL Lead has been installed on the unit and 
should be used for diesel synchronization. Set to 
OFF" indicates that the Green #1 Lead should 
be used. 


The last option on the screen determines whether 
or not the “Walking Bear’ will be displayed on the 
title screen. 


Press 

[F1] - toadjust the hand-held remote dis- 
play contrast and brightness (see 
Figure 5-20). The default is set to 
25. Use the Arrow Keys to set the 
contrast level from 1 to 50. Press 
[F10] to retum to the previous menu 
screen. The contrast level is stored 
until the remote contrast is adjusted 
again 
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Set Diagnostic Limits 


REMOTE OTSPLAY CONTRAST CONTROL: 7 This function allows Gas Analyzer diagnostic lim- 
its to be set for various model-year vehicles. The 
analyzer compares emission readings to the val- 
ues stored in memory and flags emission read- 
ings as good or bad, then generates diagnostic 
messages to assist in diagnosis and trouble- 
shooting. 


Select “Set Diagnostic Limits” from the “Utilities” 


menu. The “Set Diagnostic Limits” screen ap- 
pears (see Figure 5-21). 


SET GIAGMSTIL LIMITS 


HE MACH CO MOTAN 


r73 


Figure 5-21 


Press: 

[Fi] — to add an entry to the list. The cur- 
sor appears at the bottom of the list. 
Type in the required information in 
each column. Press [ENTER] to 
move the cursor to the next col- 
umn. 

[F2] - to delete an entry from the list. The 
first entry in the list will be high- 
lighted. Use the Arrow Keys to 
move the cursor up and down the 
list. Press [ENTER] to delete the 
highlighted entry. 
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[F3] 


[F4] 


— Loads the default table (show 


— to edit an entry. The first ae in the 


list will be highlighted. Use the Ar- 
row Keys to move the cursor up 
and down the list. Press [ENTER] 
to edit the highlighted entry. A red 
cursor will appear. Type in the ne 
values and press [ENTER] to move 
the cursor to the next column 


Figure 5-21) into computer 
memory 
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Edit User Tests 


at sl a custom 
e Group Test 
ns or tests in 


rmance, always place the op- 
and “Customer Infor- 


Select “Edit User Tests” from the “Utilities” menu 
The “Edit User Tests” screen appears (see Fig- 
ure 5-22) 


Delete Edit » Create 
Group Test Group Test $ Group Test 


Figure 5-22 


[F3] -to delete a group test from the 
User Test” menu 

[F4] -— to edit a group test from the “User 
Test” menu 

[F5] -to create ane oup test for the 


‘User Test” menu 
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Deleting a Group Test 

From the “Edit User Tests” screen, use the Ar- 
row Keys to highlight the group test to be deleted. 
Press [F3] to delete the group test. 


Editing a Group Test 

From the “Edit User Tests” screen, use the Ar- 
row Keys to highlight the group test to be edited. 
Press [F4], the next “Edit Test” screen appears, 
(see Figure 5-23). 


Figure 5-23 
Press: 

[F1] —- when finished editing the group 
test. The analyzer will prompt you 
to press [F1] again to save the 
changes or [F2] to retum to the pre- 
vious menu screen without saving 
any changes; 

[F2] — to move the group test cursor up 
the test list one line at a time; 

[F3]  — to move the group test cursor to the 
end of the test list; 

[F4] — to move the group test cursor down 
the test list one line at a time; 

[F5] | — remove an item from the group test 
list. 


When finished, press [F10] to retum to the “Utili- 
ties” menu. 


Adding an Item to a Group Test 


1. To add an item to the group test, press [F3] 
to move the cursor to the last line in the group 
test list. 


2. Use the Arrow Keys to move the cursor up 


and down the items in the test list. Press [EN- 
TER] at an item that you want to add to the 
group test. 


3. Press [F1] when finished. The screen in Fig- 


ure 5-24 appears prompting you to save or not 
save the additions. 


Figure 5-24 


Press: 
[F1] — to save the group test; 
[F2] — to not save the changes made to 
the group test. 


MeO 
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Creating a New Group Test 


Deleting an Item in a Group Test 1. From the “Edit User Tests” screen, press [F5]. 
1, Press [F2], [F3] or [F4] to move the cursor to A dialog box appears (see Figure 5-25) 

the item line in the group test list that you want 

to delete. 


— (est sT 


2. Press [F5] to remove the test 


3. Press [F1] when finished. The screen in Fig- 
ure 5-24 appears 


Press: 
[F1] — to save the group test; 
[F2] — to not save the changes made to 
the group test. 


The “Manufacturing Test Procedure” may 
be deleted, if desired. 


Figure 5-25 


2. At the screen prompt type in the name of the 
new test and press [ENTER]. 


3. Use the Arrow Keys to move the test list cursor 
up and down the options in the test list. Press 
[ENTER] to add an item to the new group test. 


For best test performance, always place 
the options “Specification Entry” and “Cus- 
tomer Information” in the number 1 and 2 
positions respectively, in any group test. 


4 


Add all test options for your custom test 


oO 


Press [F1] when finished. The screen in Fig- 
ure 5-24 appears 


Press 
[F1] - ave the group test: 
[F2] — toretum to the previous menu screen 
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Save Test Data to Disk 


Saving Test Data to a Floppy Disk 

Select this menu item to save the test results for 1. Insert a disk in Drive A: and select “Save Test 
the current customer to either a floppy disk drive Data to Disk” from the Utilities menu. 
or to the hard disk drive. 

2. Press [F5] to change disk location if neces- 
Saving Test Data to Hard Disk Drive sary, (see Figure 5-27) 
The analyzer software allows up to 1 megabyte 
of test records to be saved on the C: drive. 


1. Select “Save Test Data to Disk" from the Util- 
ities Menu. 


2. Make sure the file location is at “C:" 
3. Press [F2] to continue. 
4. Asummary screen of the record is displayed 


on the screen (see Figure 5-26). Press any 
key to continue. 


Figure 5-27 
ará 
123 Tech Street 
Plaimeell. MI. 43688 3. Follow the screen prompts and enter the cor- 


rect drive and path for the records. Press [EN- 
TER] to confirm the choices. 


4. Press [F2] to copy the record to the diskette. 


5. Asummary screen of the record is displayed 
(see Figure 5-26). Press any key to continue. 


For more information on disk drives and 
disk drive commands, consult an MS- 
DOS reference manual. 


Figure 5-26 
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Retrieve Test Data 
From Disk 


Select this menu item from the Utilit u 
to retrieve a customer test record from the disk 
drive where it is stored 


The “Retrieve Data f Disk” screen will ap- 
pear. The default drive to retrieve data records 
from is “A:” (the floppy drive 


1. If you wish to change to a different drive 
press [F5]. The analyzer will prompt you to Custoser’s Last Nase 
+a License Plate No 
enter a path. Type in the path command 
and press [ENTER] 


N 


The disk is read by the system and a screen Figure 5-29 

appears with saved files (see Figure 5-28). 

Move the cursor to the desired record and 

press [ENTER] At this point, you may simply press [ENTER] 
and a list of customer names stored on the 
disk will be displayed (see Figure 5-30). The 
number to the right of each customer name 
denotes the number of test records stored on 
the disk under that name. Use the up- or 
down-arrow keys to highlight a customer 
name and press [ENTER] 


RETRIEVE DATA FROM OISK ẹ 


3 GRIFFIN 

1 HAGOPIAN 
2 HARRIS 

1 JOES 

1 REYNOLDS 


Figure 5-28 


If there are more than ten records on 
the disk, you will be asked to enter a 


———_ | 
customer name or vehicle license plate Select customer’s last name from list above 


number (see Figure 5-29) 


Figure 5-30 
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Altematively, at the screen displayed in Fig- RETRIEVE DATA FROM OIK 
ure 5-29, enter the customer's last name, or eS 
se the down-arrow key to highlight the li- Lest Keer 


Address 


cense plate prompt and enter the vehicle's li- 
cense plate number. Press [F2] to view a list 
of only those vehicle records associated with oes fee eee 


City/State/Zip 
Phase 


the customer name or vehicle license plate a 
you selected (see Figure 5-31). Use the up- ae 


or down-arrow keys to highlight the test record | RS 
you wish to retrieve and press [ENTER]. 


RETRIEVE DATA FROM 


Figure 5-32 


Specification Message 

A specification message (see Figure 5-33) ap- 
pears when the retrieved customer was last test- 
ed using a previous version of the 400 Series 
system software. The analyzer requests that the 
customer information and vehicle specifications 
be re-entered into memory. 


Figure 5-31 


3. A summary screen of the record is displayed 
on the screen (see Figure 5-32). 


Press: 
[F3] — to retrieve the record from the disk; 
[F4] — to delete the record from the disk; 
[F10]— to quit the screen without retrieving 
the file. 


Figure 5-33 


Press any key to clear the message. Re-enter 
specifications as required 
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Software Security 


Select this menu item from the Utilities Menu to 
view the security status of the programs installed 
on the analyzer (see Figure 5-34 


PRODUCT SECURITY _ 
Ë PRoouct wane CURRENT STATUS 


Figure 5-35 


DISPLAY 
SECURITY 


Figure 5-34 


If you have only temporary authorization fora pro- 
gram module, a statement such as “56 More 
Authorized Runs Left’ will be listed in the CUR- 
RENT STATUS column for that module. 


Press: 
[F1]  — for a help screen (see Figure 5-35): 
[F2] — to retum to the menu system; 
[F3]  — to display a security authorization 
request code 
[F5] — to print a security authorization re- 
quest form 
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Chapter 6 
| Maintenance 


This section contains information for you, the 
owner and/or user, about how to properly care for 
| your 400 Series Analyzer. Adherence to the sug- 
gested maintenance schedule will minimize the 
need for repairs over the life of your product. 


| Information is also included to help you repair/ 
replace external sub-assemblies or leads and 
minimize the need for on-site service. If on-site 
service is required, information on how to contact 
Service is provided. 
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Troubleshooting 


Preventive Maintenance Schedule 

Weekly Maintenance 

1. Check calibration gas bottle pressure. Re- 
place bottle if gauge reads 20 PSI or less. 


2. Inspect all cooling fan foam filters. Wash 
with soapy water and air dry 


3. Inspect water trap/filter bowl. Wipe bow! 
with damp, soapy rag. 


> 


Replace the secondary gas filter if it looks 
dirty. For best performance, replace both 
filters as a set. If desired, wash the mesh 
pre-filter in warm soapy water. 


5. Check the printer paper supply. Replace as 
necessary. 


6. Perform “Leak Check” and “Gas Calibra- 
tion” procedures. 


Monthly Maintenance 
1. Inspect printout quality. Replace the ribbon 
if quality is poor. 


2. Inspect casters for damage. Replace any 
broken casters immediately to prevent se- 
rious analyzer damage. 


3. Clean and inspect all test leads, probes, 
hoses, etc. Contact an authorized service 
center for replacement leads if required. 


4. Clean the outside surfaces of the cabinet 
with a non-abrasive household cleaner. 


Annual Maintenance 
1. Contact Service for updates which may be 
available. 
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Software Problems 

If experiencing software problems, print out a 
copy of the Diagnostic Report (see “Module 
Tests” and “Update Module Status Information” 
in Chapter 5) before calling an authorized service 
representative. The service representative will 
ask you to read back information from the diag- 
nostic report before attempting to diagnose a 
problem 


How to Obtain Service 

If service is required on the analyzer, refer to the 
nearest authorized service center noted on the 
decal attached to rear of the analyzer, or call: 


1-800-288-2327 
or 
1-800-833-3377 
Warranty repairs will be considered only if proof 


of sale is presented to an authorized service 
center. 
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Gas Bottle Service 


IMPORTANT: The gas values listed on 
any replacement bottle must match those 
on the old bottle. If they do not, call Ser- 
vice for bottle replacement. 


Make sure that the bottles are installed correctly 
in the analyzer. The “Low Gas” bottle should be 
placed inside the left-hand bottle compartment, 
and the “High Gas” bottle should be placed in 
the right-hand compartment. 


1. Tum gas bottle valve off (see Figure 6-1). 


2. Loosen regulator nut and remove regula- 
tor assembly from bottle. 


3. Place new bottle inside cabinet and install Figure 6-1 
regulator assembly on new bottle. Tighten 
regulator nut with a wrench. Do not over- 
tighten the nut. 


REMEMBER: Conserve calibration gas 
by tuming the gas off after every gas cal- 
ibration procedure! 
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Filters 


Exhaust Sample Filters 

Your analyzer is equipped with one of two differ- 
ent types of exhaust gas sample filter assemblies. 
The following pages describe both types and give 
instructions for disassembling and cleaning or re- 
placing filter elements for each type. 


Replace the exhaust sample filter whenever the 
filter looks dirty or whenever the screen displays 
the “LOW FLOW" message during calibration 
procedures. Sample filters are low-cost in- 
surance to protect the analyzer. DO NOT WAIT 
FOR “LOW FLOW” MESSAGE TO APPEAR - 
Change the filters whenever they look dirty. 
(See next page for replacement procedure.) 


Nore) Always perform a leak check after you 
clean or replace any filters to verify 


proper sealing. 


Chapter 6 - Maintenance 


Tri-Filter Assembly (Figures 6-2 and 6-3) 
The filter element should be replaced at least ev- 
ery two weeks, whenever the filter looks dirty, or 
whenever the screen displays the “Low Flow” 
message during calibration procedures. 


Gas Bench Components 

A - Filter Housing Mounting Screws 
B - High Gas Port 

C - Low Gas Port 

D - Zero Air Inlet 

E - Sample Hose Connector Fitting 
F - Water Drain Hose 

G - Exhaust Gas Hose 

H - Oxygen Sensor 

| - O2 Sensor Wiring Connector 


Figure 6-2 
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Tri-Filter Assembly Components Exhaust Sample Filter Replacement 

1. To remove the filter housing from the bench, 
remove the four (4) screws (A) holding the fil- 
ter housing in place (refer to Figure 6-2). 


2. Insert a 3/8" ratchet drive into the recessed 
openings provided to remove the filter plugs 
or the filter bowl from the filter housing (refer 
to Figure 6-3, items A and F). 


3. Pull the filters out of the housing. 

4. Discard the secondary filter (see Figure 6-3, 
item B, the uppermost filter). The secondary 
filter is not washable. 

5. Wipe out the filter bowl with a damp soapy rag. 

Using a solvent to clean out the filter bowl 

WN will cause excessive HC hang-up to oc- 

cur. 


6. Clean the mesh filters (G) and (E) with warm 
soapy water, or, for best results, replace the 


filters. 
A - Fitter Bowl 7. Reassemble the filter housing. Hand tighten 
B - Filter Element the upper bowl (A). Do not use a ratchet. 


C - Gasket, Filter Bowl 

D - Housing, Filter 

E - Water Screen Filter 

F - Filter Plug With O-ring 
G - Gas Screen Filter 
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Water-Trap Filter Assembly 

The second type of filter assembly is composed 
of a primary water-trap filter and a disposable sec- side to outside. When the outside of the 
ondary filter (see Figure 6-4). The primary filter filter begins to change color, it is time to 
can be cleaned and reused. Replace the second- change the filter. 

ary filter every two weeks or whenever the screen 
displays a “Low Flow" message during calibra- 
tion. Sample filters are low-cost insurance to pro- ondary) filter and clean the screen (pri- 
tect the analyzer — replace the secondary filter mary) filter may damage your unit and 
regularly. void your warranty. 


Air flow in the secondary filter is from in- 


Failure to change the disposable (sec- 


"5 Screen Mesh Fitter 
Thumb Screw 


Figure 6-4 
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Water-Trap Filter Assembly—continued 


Procedure — Cleaning the Primary Filter 
1. Disconnect the plastic hose from the elbow 
on the bottom of the primary filter bow! (see 
Figure 6-4). 


2. Unscrew and remove the clear plastic filter 
bowl. 


3. Wipe the filter bowl with a damp soapy rag. 
Using solvent to clean the filter bow! will 
cause HC contamination and may cloud 
the bowl. 

4. Remove the plastic thumb screw and screen. 


5. Wash the screen in warm soapy water, then 
rinse it thoroughly. 


6. Reinstall the screen, thumb screw and filter 
bowl. Reattach the hose. 


Procedure — Replacing the Secondary Filter 

1. (see Figure 6-5) Gently pull the elbow (B) out 

of the tube on the bottom of the filter bowl 
assembly (A). 


2. Unscrew the filter bowl assembly until it 
disengages. Discard the old assembly. 


3. Install a new filter bowl assembly. 
WN Do NOT overtighten the filter 
bowl! 


4. Firmly push the elbow up into the tube on the 
bottom of the new filter bowl. 


Cleaning the Aspirator 

The aspirator removes excess fluid from the 
sample system. Inspect it once per week to make 
sure it is free of restrictions. 


Procedure 
1. Remove the hoses from the aspirator (see 
Figure 6-4). 


2. Unscrew the aspirator tip. 


3. Clean the aspirator and tip with warm soapy 
water until the metered passageways inside 
the aspirator are clean. Rinse thoroughly. 


The use of sharp instruments or wire to 
FN clean the passageways could damage 
the aspirator and render it inoperative! 
4. Reassemble the aspirator and reconnect the 
hoses. 
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Cooling Fan Filter Fuse Replacement 
Figure 6-6 shows the location of the analyzer Remove the fuse carrier with a flat bladed screw- 
module fan filter. Pry up one edge of the filter driver. 
retainer and carefully snap the retainer off of the 
housing. Pull the foam filter out of the retainer 120-Volt Operation 
and wash it in soapy water. Air dry the filter e 4.0 Amp/250V .25 X 1.25 Slow-Blow 
insert the filter into the retainer and reinstall the (Part Number 624-64594) 
retainer. 
230-Volt Operation 
* 5Amp, 5x20mm, Slo-Blo 


Filter Cover (Part Number 624-64594) 


Foam Filter 


Printer Ribbon Removal (Okidata) 
1. Open the printer cover. 


2. Lift off the access cover. 


3. Push the print head to the center of the 
carriage so it is away from the bail rollers. 
Make sure the bail is closed (lever back - see 
Figure 6-7). 


Ball Rollers 


L 
Print Head 


Support Plate 


— 


Figure 6-7 


4. To remove the cartridge, slide the print head 
away from the rollers, grasp the cartridge on 
both sides and lift the cartridge off. 
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Printer Ribbon Replacement 

Okidata printer cartridges for Model 380 
are slightly different from cartridges used 
in the earlier Model's 182, 184, 192, and 
320. The 380 cartridge is identical in size, 
but has a pair of small guide pins moul- 
ded into the bottom plastic housing next 
to the ribbon advance mechanism ratchet 
screw. 


The correct ribbon cartridge part numbers for 


the printer models are: 
5696-98449 Okidata 380 
697-91076 Okidata 182, 184, 192, & 320 


1.With the knob facing up, tilt the ribbon cartridge 
onto the printhead plate so it slides into the 
area of the plate is closest to the front of the 
printer (see Figure 6-8). 


Do not remove the clear plastic ribbon 
shield from the ribbon cartridge. 
3. Press on the cartridge until it snaps into place. 


4. Tum the knob in the direction of the arrow to 
take up slack in the ribbon (see Figure 6-10). 


If the ribbon won't load easily, tum the 
blue knob slightly until the x-shaped 
notch on the bottom of the ribbon car- 
tridge aligns with the x-shaped insert on 
the ribbon plate. 
2. Lower the ribbon shield over the printhead, 


aligning the tabs with the inserts on the print- 
head plate (see Figure 6-9). 


Do NOT touch the printhead directly af- 
A ter printing. Allow five minutes for it to 


cool. 
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Vacuum / Pressure 
Transducer O-Ring 


Your Analyzer is shipped with three O-rings. If the 
vacuum/pressure transducer develops a leak at 
the quick disconnect fittings, replace the O-rings 
inside the quick disconnect fittings 


Use a dental pick or awl to pull the old O-ring out 
of the fitting and then slide a new ring into place. 
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General Cleaning 


Video Display 

Use a common household window cleaning so- 
lution. Clean with a soft damp cloth and light 
pressure 


Analyzer Surfaces 

Clean unit at least once a month; more often 
under dusty conditions. Use a cloth dampened 
with a mild dishwashing detergent and water 
mix. 


DO NOT use solvents containing pe- 
troleum distillates, or kerosene or 
gasoline. Static buildup on plastic sur- 
faces can be reduced with anti-static 
sprays available at electronics supply 
stores. 
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Replacement Parts 


Description Part Number 


PROBE, RPM (#1 Green) 534-00904 
HARNESS, Secondary (High Tension) 634-99983 
HARNESS, Primary Cable 617-99984 
PROBE, Amp 617-99982 
PROBE, Low Current 617-89817 
ASSEMBLY, Vacuum Transducer 517-00517 
PROBE, Temperature 534-00691 
HARNESS, Volt/Ohms 534-00501 
HARNESS, Accessory Probe 534-00904 
ASSEMBLY, Timing Light 617-88201 
HARNESS, DIS Secondary 634-99981 
CLIP, Crocodile, Black 651-96315 
CLIP, Crocodile, Red 651-96316 
PROBE, Exhaust Gas Analyzer 617-97041 
END, Flexible, Sample Probe 680-92442 
CAP, Probe Tip 697-85986 
ASSEMBLY, Dual Pick-Up Hose 617-97138 
ADAPTER, Coil Wire 634-98128 
ADAPTER, H-Clip 697-89427 
ADAPTER, Toyota 617-94158 
ADAPTER, GM HEI 617-66433 
VACUUM TRANSDUCER FITTING 817-00458 


Miscellaneous FUSE, 4.0 Amp, Slow-Blow (2 Req'd) 624-97430 
GAS, Low Calibration CO/HC/CO, 00045233 
GAS, High Calibration CO/HC/CO, 00045234 
REGULATOR, Pressure, Calibration Gas 697-97109 
PLIERS, High Tension 616-30238 
TRI-FILTER, Gas 597-00878 
FILTER, Gas Screen 597-00876 
FILTER, Water Screen 597-00877 
FILTER, Water Trap 00047470 
FILTER, In-Line Disposable 697-97146 
FILTER, Air Cooling Fan 617-89238 
RIBBON, Printer, Okidata 182, 184, 192, 320 697-91076 
RIBBON, Printer, Okidata 380 696-98449 
PAPER, Printer (Box) 697-97894 
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To Order Parts or Service: 


To obtain a Service Parts Catalog illustrating and listing all available customer-ser- 
viceable parts for A.D. products, order part number 820-02878. To place an order for 
this catalog or for other parts, or to obtain Service on your products, call 


1-800-288-2327 


or 


1-800-833-3377 
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Positive (red) Secondary Clip on Positive Polarity Cylinder 


UNISCOPE 29 


SOURCE 


SECONDARY WAVEFORM (POS) 


TIME SCALE 


Figure 1 


Positive (red) Secondary Clip on Negative Polarity Cylinder 


UNISCOPE 


SOURCE 


SECONDARY WAVEFORM (POS) 


TRIGGER 


TIME SCALE 


16.0 ms / div 


Figure 2 
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Technical Information — 400 Series Version 3.0 DIS Polarity Testing _, 
(Addendum to Operator's Manual) 


Over the course of the last several years. vehicle manufacturers have added many different DIS vehicles to their 
product lines. We make every effort to confirm our database information on all vehicles. You may on rare occasions 
encounter a vehicle that has different cylinder firing polarities from those found in our database. Please use the 


procedures below to determine the correct polarities 


For the following procedures, it is assumed that 
your 400 Series Analyzer is working properly and 
the display problems are caused by the test 
vehicle, or incorrect polarity programming. not lead 
failures. Handle and route leads carefully to avoid 
damage. and inspect and clean your lead sets daily to 
ensure long life and accurate signal inputs. 


Procedure 

Follow these steps if you are experiencing problems with 
Syne, Ignition signals or Cylinder Performance functions 
on a 400 Series Engine Analyzer. 


Lead Status Check 
Press [F7] to display the Lead Status screen and deter- 
mine which input is FAULTY. 


© If the Green #1 signal is FAULTY, perform the 
following while checking the lead status: 
1) Check for proper installation of the sync probe 
on the cylinder #1 ignition wire. If no problem is 
detected. proceed to Step 2. 


2) Install the Green #1 probe on a different spark 
plug wire to determine if cylinder #1 has 2 faulty 
ignition signal. 


© If the Green #1 probe displays "OK" there is a 
problem with cylinder #1 ignition components, for 
example, plug. wire, coil secondary, ignition module. 
* If the Green #1 probe still displays "FAULTY" 
try connecting to another ignition wire. If possible, 
connect to another known-good vehicle to verify 
unit is functioning properly. 


e Ifthe Secondary signal is FAULTY, proceed with 
the following steps. 


1) Remove all Secondary clips. 


12703096 - JCP. 
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2) Select Multi-Analyzer Menu from Service Tools 
menu. 


3) Select Uniscope from Multi-Analyzer menu. 


4) Select the following setup from the Uniscope 


menu: 
a) Source = SECONDARY 
WAVE FORM (POS) 
b) Trigger = NONE 
c) Time Scale = 16 ms/div 


5) Verify and write down Firing Order of engine. 


6) Install 1(one) RED Secondary clip on any 
spark plug wire. ba 


7) Start engine, and determine polarity of KV 
spike displayed on Scope Display. 


Fa Please see Figures 1 and 2 on page two for 


spike polarity illustrations. 

8) Record polarity of that cylinder. 

9) To ensure personal safety, STOP ENGINE. 

10) Move Secondary clip to each of the remaining 
plug wires in the firing sequence and determine 
polarity of each cylinder. 


Remember to stop engine each time before 
moving secondary clip. 


11) Edit specs of vehicle to match cylinder polari- 
ties as determined by this test process. 


12) Reconnect secondary clips to match the new 
polarity. 


y 


ve 


You have now completed the testing process. 
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